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PREFACE. 


^ 


I 


Aw ARli  that  no  work  is  more  liable  to  general 
criticism,  than  one  which  affects  to  treat  of  the 
modus  operandi,  adopted  in  the  several  Arts  and 
Manufactures  dependent  on  Chemical  Science  ; 
the  Author,  at  the  commencement,  perceived 
that  a  strict  adherence  to  the  accounts,  and 
Opinions,  even  of  the  most  approved  Chemical 
writers^  would  be  far  from  satisfactory  to  himself; 
and  would^  in  many  cases,  prove  delusive  to  his 
readers.  He  likewise  foresaw,  that,  although  a 
general  reader  might,  without  farther  enquiry^, 
acknowledge,  or  allow  as  true,  every  process  and  [ 
fiict  comprehended  in  the  following  multitudinous] 
asiemblage ;— some,  who  should  honour  his  la- 
bours by  a  perusal,  might  be  more  fastidious  ; 
and,  by  calling  in  question  the  truth  of  a  few 
particular  facts,  processes,  or  opinions  ;  might  be 
apt  to  pass  sentence  of  condemnation  upon  the 
whole.  These  considerations,  conjoined  with  an 
ardent  desire,  which  he  himself  had,  of  becoming 
practically  acquainted  with  several  of  the  Chemi- 
cal Arts,  induced  him,  on  many  occasions,  to  seek 
for  information,  at  its  ultimately  genuine  source ; 
vix.  the  workshop  of  the  Artisan.  The  facts  thus 
collected,  and  others  already  known,  have  been 
blended  together :  and  the  Author,  in  the  belief 
that  be  has  advanced  nothing  but  what  is  strictly 
correct,  trusts,  that  as  a  whole,  they  will  prove 
useful,  not  only  to  the  Chemical  Student,  but  also 
to  the  Manufacturer,  und  to  the  Political  Econo* 
mist 
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Regarding  the  order  of  the  work,  he  would 
say;  that  notwithstanding  the  elaborate  researches, 
and  ingenious  speculations  of  many  learned  men 
in  the  several  departments  of  Chemical  Science ; 
there  are  very  few  phenomena  so  perfectly  develop- 
ed, as  to  admit  of  a  systematic  arrangement  of  the 
principles  deduced  from  them  :  consequently  any 
attempt  at  forming  a  system,  where  the  foundation 
and  other  parts  of  the  superstructure  are  incom- 
plete, vvould  prove  abortive.  It  is  for  this  reason, 
that  attempts  to  systematise  Chemistry,  have,  in 
every  instance,  been  productive  of  failure.  In 
the  present  work,  nothing  further  has  been  at- 
tempted, in  the  way  of  arrangement,  than  a  mere 
generalisation  of  facts ;  and  those  facts,  or  Expe- 
riments, as  they  are  termed,  are  arranged  in  clas- 
ses, either  according  to  their  Chemical  relation, 
or  according  to  their  nature,  and  importance  in 
the  Arts. 

The  Author  has,  now,  only  to  hope  that  his 
work  may  prove  as  useful,  as  its  execution  has 
been  laborious. 


London, 
July  5,  1821. 
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INTRODUCTION. 


HE  Somoe  cf  Chemistiy  is  the  knowledge  of  the  refai- 
of  dmeiilieooiDeDa,  or  dianges,  whidi  take  place  in  the 
uamies  of  bodies,  as  rnults  of  the  action  of  one 
matter  on  another.     Thus,  the  aacmacM]  of  water 
die  earth  in  the  fbnn  of  T^xnir,  by  means  of  the  influ- 
of  the  Sun;  the  oonTersion  of  certain  elements  of  earth 
nd  or  into  the  structures  of  phnts  bv  the  properties  of  the 
■  ^  -  of  these  bodies;    the  formation  of  coal  and 


I  of  bitumen  beneath  the  surface  of  the  glol)e  by 
die  chianges  whidi  vegetables  undergo  when  their  vital  pro- 
perties are  lost,  and  when  they  have  become  subservient  to 
odier  j^endes;  and  the  liquefaction  of  Iron  by  means  of  fire, 
—all  these  are  chemical  phenomena.  On  extending  the  views 
hoe  pointed  out,  it  will,  then,  be  perceived,  that  the  opera- 
tions of  chemistry  are  concerned  in  the  greater  part  df  the 
processes  of  nature,  as  well  as  of  those  which  display  the 
most  useful  and  agreeable  results  of  the  art  of  man. 

But  Chemistry,  like  nearly  the  whole  of  the  other 
subjects  of  human  skill  and  industry,  was  practised  as  an 
art,  long  bef<M*e  any  knowledge  of  its  principles  was  at- 
tamed ;  or,  in  other  words,  long  before  it  became  an  object 
of  the  rewds  of  science.  Men  used  their  arms  for  the 
purpose  of  supplying  their  wants  before  they  were  acquaints 
ed  with  the  laws  of  mechanism ;  and  prompted  by  the  same 
power,  instinct,  favoured  by  the  example  of  otners,  they 
exercised  many  of  the  useful  arts  without  knowing  on  what 
principles  they  were  enabled  to  attain  their  ends,  at  a  period 
very  far  antecedent*  to.  diat  in«whieh  :aDf /way  of  recording 
their  aoquirementB;wia  ihjWn  ;Vn^  fifieiemoiej  even,  than 
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thflt  to  which  the  immense  grasp  of  human  tradition  can  ex- 

[  tend  Hence,  as  the  !ate  learnet!  Bishop  of  La ndaff  observed  { 

*In  vain  shall  we  enquire  who  invented  the  first  plough, 

'  baked  the  first  bread,  shaped  the  first  pot,  or  hollowed  the 

first  canoe."^ 

Although^  then>  the  origin  of  chemistry,  as  a  science,  is  of 
but  comparatively  modtm  date,  and  may,  indeed,  be  fixed 
at  »o  late  a  period  as  tlie  sixth  or  seventh  centuries^  its  opera- 
tions were  resorted  to  for  the  purposes  of  the  arts,  even  at 
the  remotest  eras  of  which  any  historical  accounts  now  its 
main,  and  by    oalions   the  least  emerged  from   a  state  erf* 
I  savage  life.  The  arts  of  metallurgy,  dyemg,  and  pottery,  are 
[mentioned  in  the  earliest  literary  records,  and  but  very  few 
[people  have  been  found  so  barbarous  bs  not  to  present  iome 
'apecimens  of  their  prod uctiims  in  them.     Several  chemical 
processes   of  a  difficult  and  abstruse  kind,   have,    indeed, 
been  exercised  by  nations  in  times  of  very  remote  antiquity, 
as  we  learn  from  the  evidence  given  of  the  skill  of  Tubal 
CaIn,  and  the  dissolution  of  the  Golden  Calf  by  Moses. 
The  art  of  fermentation,  or  of  making  wine,  was  known  in  an- 
cient times;  as  is  proved  by  the  intoxicalion  of  Noah,  there 
Wing  no  inebriating  quality  in  the  unfermented  juice  of  the 
grape.     The  Kgy ptians  were  very  early  acquainted  with  the 
preparation  of  wioe,  as  is  proved  by  the  traoition  of  Osiris,  or 
Bacchus,  having  traversed  the  globe  for  the  purpose  of  teach* 
ingit  to  all  nations:  they  were  also  skilled  in  tne  manufacturing 
of  metals,  in  medicitial  chemistry^  and  in  the  art  of  embalming 
dead  lx)dicf^,  long  before  the  lime  of  Moses ;  as  appears  from 
the  mention  made  of  Joseph's  cup,  and  from  tlie  physiciani 
being  ordered  to  embalm  tlie  bcxly  of  Jacob.  They  practised 
also  the  arts  of  dyeing,  and  of  making  coloured  glass,  at  a 
very  early  period  ;    as  has  l>een  gathered,  not  only  from  the 
testimony  of  Strabo,  but  from  the  relics  found  with  their 
mummies,  ami  from  the  glass  beads  with  which  these  mum- 
mies are  sometimes  studded*  The  late  <liscovenes  of  Beizoni^ 
also,  prove,  that  in  the  preparation  of  colours,  the  ancient 
r  Egyptians  were  unn vailed ;    for,  on  opening  some  of  the 
^al  tombs  which  had,  for  ages,  been  buriea  under  a  great 
pth  of  sand,  the  walls  were  found  to  be  covered  by  paint- 
ringfK   of  the   most  brilliant   and   permanent  hues:    indeed, 
[  aiiperitjr  to  any  thing  produced  in  modern  times.     The  far- 
famed  purple  of  Tyr^i§*|ittoihffr  prcwf.«fl.the  perfection  to 
rliich  the  art  of  Sliiig  Kadbeeir.pirridLf  *  ami  their  inter- 
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eoiine  with  the  Cornish  Diiners,  is  sufficieDt  evidence  of  m 
•olution  of  tin  being  u&ed  b^  the  Tyrianf  for  that  purpote. 
Woot«,  silk-dyeing,  porcelain,  paper,  gun-powder,  and  other 
manufactures,  in  China,  and  India,  must  have  been  discover- 
ed, and  brought  to  their  present  state  of  perfection  at  a  very 
early  period;  for  it  must  be  remembered,  that  in  these 
countnes  the  state  of  the  arts  has  long  been,  what  it  is  at 
the  present  moment.  This  we  learn  from  their  own  writ- 
ings, and  from  tlie  well  known  habits  of  the  Chinese  and 
Indians  to  produce  little  or  no  change  in  their  social  and 
other  institutions,  after  they  have  once  attained  the  de&ired 
end. 

That  the  ancient  inhabitants  of  Italy  were  acoumnted 
with  the  arts  dependent  on  chemistry,  is  proved  by  the  writ* 
tags  of  Plinu  and  others ;  alio  by  the  various  instruments 
and  articles  tor  domestic  use  that  have  been  dug  up  from  the 
ruins  of  the  ancient  cities  of  Herculaneura,  and  Pompeii*. 

The  fashion  of  Aaron^s  garments  clearly  indicates  that  the 
arts  of  metallurgy;  of  dyeing  leather  red,  and  linen  blue, 
purple,  and  scarlet;  also  of  distinguishing,  and  engraving 
precious  stones,  were  practised  among  the  Israelites  of  old 
These  arts,  they  had  doubtless  learned  in  Egypt,  which,  at 
that  time,  -^m  the  emporium  of  every  known^  science  and 
art. 

The  European  Greeks  at  the  time  of  the  siege  of  Troy, 

rere  not  much  skilled  in  the  art  of  chemistry  :    they  do  not 

ppear  to  have  been  acquainted  with  the  nature  of  the  metallic 

oxides,  or  of  Iron,  or  with  the  means  of  reducing  them  ;  as 

their  spears,  darts,  and  arrows,    were  headed  with    brass^ 

ihich,  from  its  inferiority  to  Iron,  would  not  have  been  used, 

Hfor  such  purposes,  had  these  people  been  acquainted  with 

the  art  <j^  forging  tlie  latter  metal. 


*  In  proteeatlAg  the  excarfttioBi  of  Pompeiii  «  ttte  umveller,  Mr.  WUliamtr 
•  w»,  thst  the  streeti  of  the  city  u«  beoanuzLg  daily  diaenaambered*  Hb 
I  bj  the  Appian  Way  through  a  narroir  street  of  BmaU  loniU  beautilUlljr 
i,  vich  the  names  of  the  dectaied  |iiain  and  legible.  At  the  gate  wat 
a  OWj-boK,  in  which  (He  tkelttan  of  a  mMa  waa  found  with  a  lamp  in  bit 
hsnd,  ifter  ftming  into  levoirtl  slretttt  he  entered  a  eoffee-houie^  msxks  Qt  the 
ctipii  being  *wlble  on  the  stone.  The  ftrecti  art  lined  with  public  bafldingtand 
pntate  hcniaet,  most  of  which  htkvt  their  oripnal  painted  dec4yrati07is  Jrt»h  «nd 
tmiire,  ll>c  pavement  of  the  ttieetk  is  much  worn  by  carriai;*  ^rhtelt*  A  fur- 
geoa*t  hotiif  with  ehirurgioii  i$ufritmtntt ;  an  ironmon^r's  shop,  where  was  an 
ffavi/  and  hammer  ;  a  •culptoi  *§,  and  o  baker'*  workshops^  both  containing  th# 
f  itimiil*  for  carrying  on  tliese  tradest  were  all  found  in  a  fine  ilaU  of 
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But,  those  applications  of  cheraistTY  to  the  uses  anti  com* 
fort  I  of  man,  were  processes  attainotl  Gy  accident,  and  trans- 
tnitted  from  one  generation  lo  an  others  witliout  any  real 
knowledge  of  their  principles.  The  division  of  the  people 
of  India  into  ccusU^  and  the  confinement  of  certain  trades  to 
certain  families,  exchisively,  in  Egypt,  tended  to  raise  the 
execution  of  the  mechanic  aits  in  those  nations  to  a  certain 
degree  of  perfection  at  a  very  early  period;  but  those  same 
circymatances  also  nrresled  any  further  improvements  m 
them,  at  least  in  all  ihase  which  are  founded  on,  or  per- 
fected by,  scientific  principles.  Various  arts  or  operations 
executetl  by  the  same  man,  with  tlie  liberty  of  devoting  him- 
self to  any  of  them,  as  he  may  be  prompted  by  his  inclina- 
tion and  talents,  tend  to  invigorate  his  mind,  and  oblige  him 
to  exert  difft-rcnt  faculties ;  and,  as  he  cannot  excel  in  allj 
he  is  induced  to  supply  want  of  skill  by  ingenious  invention  : 
whilst,  constant  application  to  a  single  operation,  excludes 
all  thought  and  invent ioii,  and,  conseqiieully,  all  improve- 
ment ;  and  hence  it  is,  chiefly,  that  the  arts  dependant  on 
chemistry  iTjmaincd  stationary  when  they  had  arrived  at  a 
certain  pitch,  in  the  nations  atove  designated* 

Amongst  the  Greeks,  the  exercise  of  the  mechanic  arta 
was  confined  to  slaves  and  the  very  inferior  orders  of  tlie 
people.  Purely  abstract  philosophical  speculation,  |3oUtics, 
the  Detks  lettres,  and  the  arts  of  war,  were  the  only  pursuits 
which  were  deemed  worthy  of  the  attention  of  the  more  in- 
telligent and  instructed  jmrt  of  the  community  :  hence  it  is, 
that,  in  regard  to  chemistry,  as  well  as  other  branches  of 
physics,  their  principles,  not  having  been  arrived  at  bv  a 
proper  mode  of  enquiry,  that  of  observation  and  esc  peri- 
men  t,  consisted  of  a  few  happy  conjectures,  envelopetl  in  a 
multitude  of  notions,  at  best  erroneous,  and  often  absurd  in 
the  highest  degree,  A  favorite  notion,  in  very  early  ages, 
was  that  of  the  sea  being  the  source  of  all  inorganic,  as  well 
as  of  all  organized  bodies,  which,  in  conformity  with  their 
custom,  was  enveloped  in  t!ie  fable  of  the  origin  and  attri- 
butes of  Venus.  At  a  later  epoch,  they  imagined  a  certain 
number  of  elements  to  be  the  bases  of  all  forms  of  matter, 
and  this  dogma  of  the  properties  of  fire,  water,  earth,  and  air, 
was  for  a  long  time  prevalent,  Democritm  pursued  the  true 
path  of  science,  hut  he  devotetl  himself  chiefly  to  natural 
history  and  the  physiology  of  animals,  though  ne  is  said  to 
have  engaged  in  chemistry  so  far  as  to  attempt  to  iinilatc 
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T)Atiil^  gems  by  artificial  means.  Aristotle  was  too  much 
occupied  by  metaphysics  and  natural  history  to  permit  him 
to  male  much  improTement  in  chemistry^  and  the  notions 
he  did  form  of  the  nature  of  matter  in  its  primitive  formSy 
were  never  adopted  by  his  coteajporaries  or  early  successors. 
Some  of  the  conceptions  of  the  early  Greeks,  were,  however, 
apparently  correct,  and  very  surprising,  considering  the 
liltJe  progress  then  made  in  observation  and  experiment. 
Thus  TTiuk^f  supposed  water  to  be  a  compound  body,  formed 
of  a  highly  inflammable  principle  and  the  chief  promoter  of 
combustion — an  explanation  which  accords  with  tlie  informa- 
tion of  the  present  day ;  that  of  its  being  constituted  of  hy- 
drogen and  oxygen  gases.  He  also  believed  that  ^re  was 
the  result  of  a  vivid  motion  of  the  atoms  of  bodies.  These 
are  simple  demonstrations  of  their  observations  and  opinions ; 
but,  some  men  have  attempted  to  show  that  much  deep  and 
accurate  knowledge  in  chemistry  is  veiled  in  their  fables  and 
mythology.  Bacon  conceived  that  the  union  of  spirit  and 
matter  was  allegorized  in  the  fable  of  Proserpine  being  seized 
by  Pluto,  as  sne  was  gathering  flowers ;  an  allusion,  gays 
the  author  <jf  the  Botanic  Garden^  which  is  rendered  more 
curiously  exact  by  the  late  discover)^  that  pure  air  (oxygen} 
is  given  out  hy  vegetables,  and  that  in  this  state  it  is  eagerly 
almrbed  by  mflaramable  bodies.  The  same  elegant  poet 
supposed  that  the  fable  of  Jupiter  and  Juno,  oy  wnose 
meeting  the  vema?  showers  were  said  to  be  produced,  was 
meant  to  pourtray  the  production  of  water,  by  the  combina- 
tion of  its  two  elements;  an  opinion,  he  adds,  which  is 
strongly  supported  by  the  fact  that,  in  the  ancient  mytho- 
logy, the  purer  air,  or  ethtfy  was  always  represented  by 
Jupiter,  and  the  inferior,  by  Juno.  Tliese  explanations, 
however,  like  that  of  Pan,  and  some  others,  by  Bacon ^  are, 
probably,  specimens  of  the  ingenuity  of  the  intex'p relators 
rather  tnan  of  the  real  meaning  of  tlie  fables:  it  is  certain, 
at  least,  that  we  find  no  records  of  such  knowledge  in  plain 
language,  and  that  as  late  as  the  days  of  Dioscorides^  opera- 
tive chemistry  was  in  so  rude  a  state  that  the  best  means 
knon^n  of  collecting  the  products  of  distillation,  or  sublima- 
tion, was  tliat  o(  exposing  a  fleece  of  wool,  or  a  sponge,  to 
tlu*  volalilij^cil  substances. 

The  knowledge  of  the  Romans,  until  a  somewhat  late  period, 
was  not  more  profound.  They  made  excellent  ^/'d.v^j  of  cAla- 
niiae  and  ^pper,   but,  they  had  no  idea  tliat  calamine  was 


INTRODUCTION. 


an  oxide  of  zinc ;  and  that  the  combination  of  the  zinc  with 
the  copper,  was  a  result  of  the  previous  decomposition  of 
the  oxicle.  They  supposed  that  the  calamine  was  a  sort  of 
earth  which  purified  the  copper  in  the  crucible ;  that  is,  ex- 
tracted from  it  the  grosser  parts.  Modern  chemists  are  aware 
that  the  oxide  undergoes  decomposition,  and  tliat  the  pure 
^inc»  iu  combining  with  the  oopperj  fonni  a  new  substance 
of  different  properties  to  either  tiie  calamine  or  the  copper. 

Such  conjectures  HA  those  just  mentioned^  favoured  by  the 
ability  acquired  in  the  reduction  of  ores  and  oxides,  by  which, 
what  appeared  to  be  merely  gross  earths  were  changed  into 
hriiliant  metals,  were  but  preludes  to  some  wild  conceits  of 
fancy*  which,  in  time,  spread  their  influence  over  the  greater 
part  of  Europe,  and,  at  length,^ after  baring,  for  above  a 
thousand  years,  led  multitudes  of  men  to  spend  their  lives, 
and  exhaust  princely  fortunes,  in  the  vainest  attempts  that 

ever  became  tlie  objects  of  the  ridicule  of  mankind laid 

the  basis  of  modem  chemical  philosophy.  It  was  of  such 
wild  conceits  and  hallucinations  that  aichemif^  was  ct>nsti- 
tuted,  and  the  object  of  all  the  toils  of  its  cultivators  was 
the  production  of  the  **  Phikisopher'ji  Stone,'^  which  was  to 
transmute  all  otiier  metals  into  gold,t  to  arrest  the  course 
of  bodily  infinnity  in  man,  and  to  prevent,  or  remedy  all  dis- 
cmei  ;'and  it  was  reported  (by  Friar  Bacons  and  others,) 
and  vulgarly  credited,  that  JrUphitiSy  by  means  of  this 
tnagic  arcanum,  had  lived  to  the  age  of  10^3  year«. 

In  the  writings  of  Athena^orai^  who  flourislied  about  the 
middle  of  the  second  century  of  the  Christian  era,  we  find 
tiic  first  traces  i»f  this  pretended  science;  and  the  Roman 
himperor  Cali^ida  is  said  to  have  been  initiated  into  its  mys- 
teries^  ^iit^  to  have  himself  made  some  efforts  to  obtain  gold 
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*  'Fhc  tetiii  Akhemffh  Arabic,  *nd  formod  Qt  al  fthtj  and  kemia  (cxcetUiU) 
if  cntfymg  by  a  litUe  extebfian  of  meaning ^  the  tuprcme  art^  MSid  hence  the  Hp- 
prllntion^  as  well  Afl  the  pursuiti  of  modern  chemUi fy^  it  eridentljr  derived.  Be* 
fore  the  inuoduction  of  this  terra  into  Europe  by  the  Saracenic  who  were  tfaa 
catUeit  and  moet  usaloui  culliv«ti>n  of  themiitry,  or  rather  »ichcmy^  in  the 
middle  M^f  that  art  had  been  caIIlmI^  either  in  rcJaUon  to  vome  of  iu  particular 
pTfipgjiei^  ekrtfmpitn^  (fabncatioii  of  g«iM)t  m-fyrafkea  (fabriouion  of  niTer,)  or, 
generally,  fiyroiecAma,  (irt  of  fire)  and  the  tfrni^tic  teienee, 

"f  The  uUhemuii  luppoied  tliat  gold  was  the  metallic  element  in  tlie  itate  of 
perfect  purity,  and  that  all  other  mctali  diiTercd  from  it  only  in  thdir  being  coo- 
tamrnated  by  ba$fr  sobftiincef. 

X  'f  he  whtingf  of  the  alchcmiits  contisted  for  th«  motl  part  of  myiterioiu  ea< 
^icioost  &iid  the  name*  of  chemical  Appariiiuj  were  {generally  conveyed  b^ 
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from  the  sulphuret  of  arsenic,  which  he  choie  for  the  tub* 
jecl  of  his  experifDents»  probably,  because  of  iu  briUjant  and 
golden  hue. 

The  objects  of  the  alchemists,  as  already  stated,  were  the 
transmutation  of  metals  into  gold,  and  the  discovery  of  an 
universal  remedy,  or  Elixir  of  Life ;  both  of  which  they  ex- 
pected would  be  accomplished  by  means  of  the  Philosopher's 
StOfte*  Af  they  joined  enthusiasm  with  mystery,  and  pro» 
mised  with  boldness  what  exceeded  the  steady  limits  of  pro. 
babilil^ — m  they  created  for  their  u«e  a  symbolic  language, 
and  mmgled  their  doctrines  with  the  philosophic  an<i  mytno- 
logic  reveries  of  all  the  existing  sects  and  secret  societies, 
they  obtained  zealous  diR^iples  amongst  the  lovers  of  the 
marvellous,  whilst  they  found  powerful  enemies  in  all  true 
philosophers.  We  find  alchemists  amongst  the  Manichaaans, 
the  Essenians,  the  Hermits  of  Thebes,  thi*  Cabalists,  the 
Gymnosophists,  the  Rosicrucians,  and  the  FUuminaii*  The 

HieMghffhy*^  Mtna  of  which  ma7  be  Meo,  «t  th«  present  day,  painted  on  the 
botlki  on  Khe  window-thelves  of  our  chemuts.  Gebey,  the  Naraceo,  laya, 
^''hHnf  mf  the  Mix  Uprrt  that  I  nmy  cUann  themj*  by  which  li  imphed  the  cod- 
ftnlOQ  of  the  lix  664c*r  inetalB,  (inercury,  copper^  tin|iead^in>ii<,  and  iilver,)  die 
m^  Mitt  thcD  known,  into  gdd.  He  directj  ihe  ttudent  to  prepaie  himKlf  by 
■traiUt  iiCtf  of  pietT  and  charity ^  which,  if  earoeitly  carried  on^  may,  after  due 
iiii*e,  enable  him,  in  tlie  language  of  hii  tranHlator,  Dr.  Salmon,  '*  to  change 
argenc  vit«  into  an  infinite  coliHc  and  lunlfic^  without  the  help  of  any  thing  more 
IhiiD  iti  iBuliiplieation/*  Geber,  who  lived  about  the  levenm  century^  appear^ 
howetor,  I9  have  invented  much  useful  appAratu*  t  coDfenieot  alembics,  CTucibleft« 
•Dd  fonifeeet,  are  de»cribed  in  hit  worlu. 

■  We  find  the  namei  of  Pop©  John  the  Xllih,  a  cardinal,  Nidudat 
4#Gttea,  thfie  biahopa,  two  abbou,  four  rich  canonA,  a  multitude  of  munkt, 
owdelleri,  Jaoobina,  Jciuitft,  Benedictines,  and  Capuchine^,  Friar  Bacon*  Albert 
^  Great,  S«int  Thomas,  Arnold,  Haytnund  LuUy^  Kipley,  Basil  Valentine, 
Father  Kireher,  Salmon,  Dtgby,  Kelly,  and  Dec,  amonj^st  thote  of  the  idche* 
miiti«  atfd  even  Sir  Thcoiiore  Afaycrne^  { the  Doctor  Caiiu  of  Shake^ipeare,)  thougb 
hit  lited  9i  to  late  a  period^  may  be  conndered  a  lectary  of  ttiii  philoiophy. 

&Mt>«  of  thoK  weie,  undoubtedly,  cealou^  believers  in  ihe  poastbiUtjr  of  trant- 
B,  and  Ihe  other  effects  of  the  Fhiloiophn-'i  Sfttfu  ;  but  fceveml  of  them 


mamt  10  liaYe  been  artful  men  who  were  difpoKcd  to  dupe  mankind  for  the 
■miCflBiait  of  thdr  own  fame  and  interesU.  Brucker,  on  fipcakiiig  of  lUy- 
mmd  Liillf,i  layi,  *^  he  wat  more  ingeoioiis  than  honest.'*  \  tlla-N»va  waa  a 
teoye  ^rofhci^  as  weli  aa  an  alchemist ;  and  he  predicted  that  the  world  would 
eamt  lo  •&  cad  in  ibe  year  1376.  He  was  himbidf  ^lipwrecked  on  the  eoaft  of 
Gene^  ta  1313.  Etdyn,  in  hb  Diary,  alluding  to  Sir  Kcnelm  Digby,  layt, 
^^  he  pwe  tne  a  eertatn  powder,  with  which  he  aMrmed  that  he  had  fixed  mercury 
kdbre  Cbe  Ule  king.  He  advised  me  to  try  and  digest  a  little  l>etter,  and  gave 
foe  e  weiac  whidi  he  laid  was  only  rain^wnter,  of  the  autumnid  equinox,  ex* 
eeedn^ly  fcetified.  and  very  volatile ;  ti  had  a  ta>te  of  titrong  vitriolic  and  tmeU 
like  aquafortis.  He  intended  it  for  a  disaotvcnt  of  a  cab  of  gokl ;  6iir/  tkf  (rulk 
is.  Sir  Ktitrim  mi§  UK  nrrunt  mMtniebamk,"  The  believers  in  the  Phihmfthtr't 
^9m  readily  gave  credit  to  efcry  tale  tending  to  faroui  their  cau*e,  and  did  ual 
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jugglers  of  India,  Asia,  and  Europe,  were  associated  for 
many  ages^  with  the  pretended  possessors  of  the  philoso- 
pher's stone ;  and  many  princes,  in  the  efforts  they  made  to 
destroy  them,  were,  pernaps,  prompted  hy  alarm  for  their 
own  safety,  rather  than  by  an  abhorrence  of  such  errors. 
Some,  however,  were  actuated  by  a  real  love  for  true  philo- 
sophy. Dioclenan  ordered  all  the  writings  relating  to  the 
great  work  (as  it  was  termed)  to  be  destroyed  ;  and  since  the 
adoption  of  Christianity,  popeg  and  kings  have  often  fulmi- 
nated their  anathemas  and  proclaimed  their  decrees  against 
the  alchemists,  without,  however^  doing  any  thing  towards 
curing  them  of  their  folly  ;  for  when  an  enthusiastic  passion 
gives  energy  to  the  opinions  of  men,  aJl  authority  of  power, 
alone,  is  opposed  to  them  in  vain ;  nothing,  out  reason 
and  trutli,  is  capable  of  assuming  any  influence  over 
them* 

The  credulous  part  of  the  people,  in  what  are  called  the 
middle  agesj  seem  to  have  gene  rail  v  believed  that  the  se» 
cret  of  the  philosopher's  stone  was  possessed  by  some  few, 
who  were  waiting  only  for  a  favourable  epoch  for  mani- 
festing their  power  in  all  its  mightiness-  ArnoM^  of  Villa- 
Kova,  was  said  to  have  converted  iixm  into  gold,  at  Rome; 
and  Raymuml  Lulhj  to  have  effecteci  a  similar  operation 
before  Edicard  the  First,  in  London,  of  wiiich  it  was  said 
that  gold  nobles  were  made.  I'he  notions  of  the  Rosicruci- 
ans  were  then  very  prevalent ;  and  those  which  embraced  the 
ideas  of  gnomes  and  s^lph^,  and  other  spirits  who  governed 
the  elements,  being  capable  of  being  rendered  subservient  to 
man,  contributed  mucn  to  favour  the  visions  of  alchemy, 

bitElCate  to  interpret  every  thing  u  it  suited  their  own  parpoic*.  Thus,  Dr.  S»3- 
noci,  (vhoic  name  i*  mentioned  above^  and  who  lived  toirardi  the  latter  end  of 
the  €c?enteetith  century,)  on  ipcaking  of  NichoUi  Flammel,  who  Buddenlvt  «■ 
I  it  is  latd,  became  ?ery  rich,  and  who  founded  ieveml  hotpttali,  repaired 
ehttrchcs,  and  endowed  ch^iri table  inttittiijonf,  saj«i  **  Flaitimel  wai  ori^nalljr 
a  poor  scrivener,  jet  left  ^o  grcflt  monpmenta  behind  tiim  ai  must  con\incc  the 
fno«t  incredulous  that  he  knew  the  »ecrct,  and  performed  »uch  mighty  worki  at 
Ilia  own  proper  cost  and  charges^  &»  the  mott  opulent  prince  in  Europe  can  never 
lio  the  like.  I  know  a  gentleumn  «'ho  went  to  view  those  mighty  hmldiog«  and 
their  rccordi.  The  firchive^  and  pavernor*  of  tho«e  places,  he  told  raEn,  own  the 
matter  of  fart„  hut  deny  the  means,  saying,  that  Flamttiel  waa  a  very  piou^  man, 
'  and  went  a  pilgrimage  to  St.  James  of  Gallicia,  for  a  reward  of  whicih  piety 
I  like  holy  laijit  bestowed  that  vast  treasure  upon  him  hy  way  of  miracle^  thtteh^ 
idmyti^  the  power  of  art  ^y  which  U  v'a.f  Ltrtninli/  fj>ctfd,  to  eftabliih  a  miracle 
perfbrmed  by  the  Romi*h  «»int"  Hammel  wm  abo  celebrated  for  hi*  hiero- 
glyphto*  of  which  yur-jiVn J /i/i  are  given  in  a  tract  published  by  Salmon  :  thej 
would  furnish  lomc  very  appropriate  pictures  fot  M^t€*§  AUfiMmk, 
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About  the  beginning  of  the  thirteenth  century,  many  use- 
ful, and  highly  valuable  discoveries  began ^  however,  to  be 
made  known.  Bacon  happily  described  the  alchemists  as 
timilar  to  those  husbandmen,  who  in  searching  for  a  treasure 
supposed  to  be  hidden  in  their  land,  by  turning  up  and  pul- 
verizing the  soil,  rendered  it  fertile.  In  searching  for  im- 
probabilities- they   sometimes    discovered   realities.*      The 


•  ThiC  foUowing  curious  anecdote  of  the  mnnia  with  which  Alcheinj  wn 
fbUoirei),  even  &t  a  bte  period^  and  of  one  of  the  beneficial  consequeacet 
which  reculted  from  a  punuit  of  thifi  phSiDtoiiif  wilJ  be  amiuiin^  to  me  rea- 
der. The  valuable  discovery  made  in  the  oue  we  are  about  to  re^te,  waa  that 
«i  Dkesdeit  Chiva. 

In  the  begirt niDg  of  Uie  eighteenth  centtiiy,  there  lived  in  the  territories  of 
file  £)ecU>r  of  Saxony,  a  man  of  great  learning,  and  most  indefatigable  indua- 
try  in  the  hermetic  (chemical)  science ;  and  being  in  expectation  of  succeai  m 
mi  dengnf,  the  fear  of  persecution  iiiduced  him  to  take  rcjfiige  in  a  place 
vbett,  not  being  known,  he  might  live  unsiupected ;  hia  habitation  waa  Hxed 
ID  a  diemiat*!  hou^e^  that  the  uie  of  iuch  implements  tut  were  neceuarj  might 
Dot  ftppear  extraordinary.  In  dui  house  he  tucd,  and  v  lome  sort  of  acknow- 
ledgment  for  the  kindness  of  hit  host,  he  presented  him,  on  his  denth-bed,  nidi 
4  intall  quantity  of  chemtod  preparations,  which,  he  told  him,  had  full  power 
l»  fiea  the  trancmutation  of  metals ;  at  the  same  time  giving  him  directiona 
tos  oKttic  of  them,  yet  concealing  the  matter  and  method  by  whidi  he  had  ac- 
qidrad  ibis  ivluoble  secret. 

Wbdbcr  the  chemist  had,  amongst  the  effects  of  the  deceased,  met  with 
Kmc  other  icact  more  prafticable,  and  profitable,  u  not  kr^owa  ;  but  he  tuil< 
^ahf  new  lidi,  and  having  been  wcuk  enough  to  iuffer  the  drcuoutances  of 
the  aldnrmist  to  transpire,  it  was  quickly  rumoured  abroad,  th^it  be  was  poa. 
MMcd  01  a  ouantity  of  the  powder  of  jrrvJectwN^  which  enab3ed  him  to  moke 
M  smeh  goUl  at  be  wished. 

This  report  soon  reached  the  Elector's  ear,  who  immediately  nent  for  hiin, 
aod  told  him  that  i£  he  was  possessed  of  such  a  secret,  the  exertion  of  it 
was  due  to  hiis  sovereign^  and  that  what  gold  he  made  must  be  for  the  a«e  of 
Ikii  inailerf  out  of  which  he  should  he  nobly  provided  for.  In  ^-ain  was  it  to 
tey  die  £BCt ;  the  Elector  told  him,  that  death,  and  the  confucation  of  all  his 
cficto  to  government  would  be  die  conbequeno!  of  his  persiitrdng  in  a  reAisal. 

Wtlliag  to  Bacrifice  part  of  his  fortune  to  preserve  life,  he  assured  his  high. 
ntm  that  he  had  but  a  very  smalt  (juantity  of  the  powder  left,  but  that  should 
be  devoted  to  his  service. 

Aeeiordifigly^  he  was  confined  in  a  castle,  with  a  proper  allowance,  sod  there 
Ul  la  buIb  gold  for  his  aovereigti.  Masses  of  that  metal  were  from  time  to 
iHli  ddif etcd  by  htm  to  persons  eommiaAoncd  to  rccdve  them  :  until  at  length 
hem  obliged  (o  declare  that  he  had  used  the  whole  ^i  the  powder  whicli  had 
beoi  ghva  u>  him,  and  must  therefore  beg  leave  to  desist  from  any  future 
relative  to  thai  arcanum.  This  answer,  however,  was  not  fiatis>^ 
Ml  the  prince-,  who  insisted  that  he  must  be  acquainted  with  the  secret, 
turn  with  death,  unless  he  pursued  the  task  that  had  been  im. 
peaei  on  him.  The  poor  tnaa,  terriJied,  entreated  as  his  last  reaotuoe  a  re- 
mte  at  twelve  months,  m  enable  him  to  find  out  what  it  was,  after  which 
nie,  in  cttae  d  failure,  he  sliould  be  ready  to  lubmit  to  his  sentence.  This, 
«vk  Mm*  difiadty,  was  granted  him  ;  and  he  was  confined,  with  a  dose  guard, 
yet  amply  tumiahed  widi  ail  necessaries  and  conveniences  of 
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most  sucoeteful  amongst  them,  at  the  commencement  uf  this 
epoclr,  were  Albert^  m  Germany,  and  Roger  (cummotily 
known  by  his  appellation  of  Friar)  Bacofty  in  England : 
though  these  men  seem  not  to  have  been  wholly  led  away 
liy  the  Tisioi^s  of  their  contemporaries,  but  to  have  culti* 
vated  science  in  many  respects  in  the  most  laudable  manner. 
They,  especially  the  latter,  seem  to  have  as  tar  exceeded  the 
common  stand.^rd  o\'  learning  in  the  age  in  wliich  they  livetlj 
as  any  philosophers  who  have  appearea  in  any  country,  either 
before  their  time,  or  since.  But,  within  a  liundred  and 
twenty  year*  from  the  death  of  Friar  Bacon^  the  nobihly 
and  gentry  of  England  had  become  so  infatuated  with  the 
notions  of  alehemy,  and  hati  wasted  so  mncb  of  their  pro- 
perty in  ^arch  of  the  philosopher's  slone,  as  to  render  the 
interposition  of  government  necessary  to  restrain  their  folly. 
T!ie  fui lowing  act  of  parliament,  (whicli  Lord  Coke  called 
the  shortest  he  ever  met  with,)  was  passed  5th  of  Henrtf  IV. 
**  None  from  henceforth  shall  use  to  multiply  gold  or  silver, 
or  uie  the  craft  of  multi plication;  and  if  any  the  same  do, 
he  shall  incur  the  pain  of  felony/  It  ha^  been  suggested, 
that  the  reason  of  passing  this  act,  was  not  an  apprehension 
lest  men  should  ruin  their  fortunes  by  endeavouniig  lo  make 
gold|  but  a  jealouKy  lest  government  should  be  above  a&king 
aid  of  the  subject  This  act,  whatever  might  be  the  oceii- 
sion  of  passing  it,  though  it  gave  some  obstruction  to  the 

{)ublic  exercise  of  alchemy,  yet  it  did  not  cure  the  disposition 
or  it  in  individuals,  nor  remove  the  general  rre<hdity;  for 
in  the  S5th  of  Htnrtf  VL,  letters* patent  were  granted  to  seve- 
ral people,  by  which  they  were  permitted  to  investigate  an 
universal   medicine^  and  to  perform  the  transmutation  of 


'  'Mt,  and  pvo^Hded  with  lU  matnuli  ■nd  atemib  that  could  ^ormtad  ttb  re. 
•earchcn. 

A I  length  the  jrew  expired,  and  the  pbiloiioplKT**  sionc  no  nearer  perfectioix 
than  at  the  bfpnning  of    k.     Bat,  in    tlie   proccta    of  bit   t-viquiry    ahcr   it, 

'  atnidft  die  hnpele»  triali  he  had  made  by  **  funon,  calcinatiofi,  vitritication, 
ieparation,  mbTation,  ablutiivn,  edulcorationf  dctpamatino,  limation,  pul taenia, 
tinu,  granulAtiun,  putrefaction,  maeeratioii,  fiimigauon,  ct^liobatiun,  precipitation^ 
smalgamation,  di<$ti11ation^  mttlicAtion,  fubtimation,  rapidiiicatkin,  eatinctioti, 
Vifetbemtion*  fiilinmation,  ettractiati.,  di|teation,  drculaiion^  oonjolidauon^  tpiri. 

t  tUilizttiaiD/'  and  other  mrthodt  o(  almost  every  thing  ht  oautd  think  «f ;  at  tlie 

*  doM  of  one  proccM^  a  subttance  ahnoat  m  valuabl*  M  gold  gloved  in  hti  cm. 
dblea ;  and  thit  was  no  other  than  the  coropoiido  A  the  highly  ectecmed 
BiiEaDEif  CtTiiiA;  the  iinp«rtafice  of  vhkh  «at  m  «vid«nt  mhm  electm^l 
hiflmen,  that  he  not  (mly  pat^nned  the  inventdr,  fout  ai«o  beftowed  on  hini  ^ 
ftrf  ht%<  eatatCf  md  rai»cd  him  to  the  ratik  «f  nobfliljf . 
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I  metals  into  real  gold  and  silver*  with  a  rion*obstantc  of  the 
forementioned  statute,  which  remained  in  full  force  till  the 
year  1689,  when  l>eing  conceived  to  operate  to  llie  discou- 
lagement  of  the  nielting  and  refining  of  metals,  it  was  for- 
mally repealed.* 
The  beginning  of  the  sixteenth  centnry  was  remarkable 
fcr  a  great  revolution  produced  in  the  European  practice  of 
physic,  by  means  of  chemistry ;  for,  Parnahns^  famous  for 
eunng  syphilis,  the  leprosy,  and  other  vinalent  disorders,  by 
means  of  mercurial  and  antiraonial  preparations,  wholly  re- 
jected the  Galenical  pharmacy,  and  substituted  the  Chemical 
I  m  its  stead.  He  had  a  professor's  chair  given  him  by  the 
I  magistracy  of  Basil,  and  was  the  first  who  read  public  leo- 
I  lures  in  medicine  and  chemistry,  and  subjected  animal  and 
Itegetable,  as  well  as  mineral  aubs  auces,  to  examination  by 
Ifire. 

So  great  a  genius  as  Paracelsus^  could  not  fail  of  becom- 
ling  alike  the  subiect  of  the  extremes  of  panegyric  and  satire. 
IHe  has  accordingly  been  e&teemed  by  some,  as  a  second  E^cu- 
\htpiuM ;  others  nave  thought  that  he  was  possessed  of  more 
I  impudence  than  merit,  and  that  his  reputation  was  more 
lowing  to  the  brutal  singularity  of  his  conduct,  than  to  the 
Icureft  he  performed.  He  treated  tlie  physicians  of  his  time 
I  kith  the  most  illiberal  insolence,  tellmg  them,  '■  that  the 
Itery  down  of  his  bald  pate  hafl  more  knowledge  than  all 
Itkeir  writers;  the  buckles  of  his  shoes  more  learning  tlian 
lG<]fr/j  or  Avkenna;  and  his  l>eard  more  experience  than  all 
■their  universities*  He  revived  the  extravagant  doctrine  of 
XHapnund  Lully^  concerning  an  universal  medicine,  and  nn* 
r  timely  sunk  into  his  grave  at  the  age  of  forty  seven,  whilst 
he  boasted  himself,  to  be  in  possession  of  secrets,  able  to  pro- 
long the  present  period  of  nurnan  life  to  that  of  the  ante- 
iluvians  ! 

But  in  whatever  estimation  the  merit  of  Paraccl^us^  as  a 
ehemist,  may  be  held  ;  certain  it  is,  that  his  fame  excited 
the  eovy  of  some,  the  emulation  of  others,  and  the  industry 
of  all.  Those  who  attacked,  and  those  who  defended  his 
pnnciples,  equally  promoted  the  knowledge  of  chemistry  ; 
whicb  ffom  his  time,  by  attracting  the  notice  of  physicians, 


Bojrit  ai  Hiid  by  hu  IntereA  to  have  procured  the  r«ped  of  iLi«  nogulir 
OB*  And  Co  hsve  been  indoced  thereto^  in  conMt|uenc«  of  being  |icmi»dcd 
Id  tk«  potnbiHty  rtf  the  trwii muUtion  of  ineUb  into  gold. 
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began,  every  where,  to  be  systematical! j  treated,  and  more 

generally  understood. 

Sot>o  after  the  death  of  Paracebus^  which  happened  in 
the  year  15^1,  the  arts  of  mining  and  fluxing'  metals,  re- 
ceived great  illustration  from  the  wurks  of  Georgim  Agrwola^ 
a  German  physician » 

Lazarus  Erchern  , assay-master-general  of  the  empire  of 
Germany)  fulhjwed  Jgncolu  in  the  same  pursuit.  His 
works  were  fh'^t  published  at  Prague,  in  1574,  and  an  Eng- 
lish translation  of  them  by  Sir  John  Petimy  came  out  at 
London,  in  1689.  Several  others  have  been  published, 
chiefly  in  GcTmany,  upon  the  same  subject,  since  their  time, 
Germany,  indeed,  has  for  a  long  time  been  tlie  great  school 
of  metaJkirgv  for  the  rest  of  Europe ;  and  the  British  owe 
the  present  rfnunshing  condition  of  their  mines,  to  the  wise 
policy  of  Queen  Elhaheth^  in  granting  great  privileges  to 
Daniel Houghseitery  Christopher  Schutz^  and  other  Germans, 
whom  she  had  invited  into  England,  in  order  to  instruct  her 
subjects  in  the  art  of  metallurgy. 

It  was  not,  however,  till  towards  the  middle  of  t!ie  last 
century,  that  chemistry  began  to  be  cultivated  in  a  philoso- 
phical manner*  So  early  as  the  year  1645,  several  ingeni- 
ous persons  in  London,  had  formed  themselves  into  a  society, 
and  lield  weekly  meetings,  in  which  they  treated  of  ike  «n», 
or  experimental  phihsaphy.  "lliese  meetings  were  continued 
till  the  establishment  of  the  Royal  SocFety,  in  1662  ;  and 
before  that  time,  similar  meetings  were  heiti  in  Oxford,  and 
those  studies  brouglit  into  repute  in  that  university.  Boi/le 
was  a  principal  person  in  the  Oxford  meetings;  he  published 
at  that  place,  his  Sceptical  Chemist,  in  1664,  and  by  his  va- 
rious writings  and  experiments,  greatly  contributed  to  m* 
troduce  into  England  a  taste  for  rational  chemistry. 

Next  to  Boyle,  or  perhaps  before  him,  as  a  chemist,  standi, 
his  contemporary,  the  unfortunate  Beccher^  whose  Physira 
StibtfrraneUy  justly  entitled,  opu.t  sine  pari^  was  first  pub- 
lished in  1669*  He  resided  some  time  before  his  dealn  in 
Cornwall,  which  he  calls  the  mhteral  sdiool,  owning  dmt, 
from  a  teacher,  he  was  tliere  become  a  leai-ner.  He  wa« 
the  author  of  many  improvements  in  the  manner  pf  working 
mines,  and  of  fluxing  metals ;  in  particular,  he  introduced 
into  Cornwall,  the  method  of  fluxing  Tin  by  the  flame  of 
pit-coal,  instead  of  wotxl  or  charcoaL  ITiis  great  man  was 
invited  to  Vienna,  where  he  contributed  to  the  establish' 
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ment  of  several  nmnufactures,  a  chamber  of  commerce,  and 
m  India  company ;  but  the  jealousy  of  the  ministry  finally  ac- 
complished both  his  disgrace  and  nis  ruin.  He  was  not  less 
unfortunale  at  Mentz,  Sliinich>  and  Wurtzburgh,  which  de- 
terroined  him  to  go  to  Haerlenij  where  he  invented  a  madiine 
whereby  a  great  quantity  of  silk  might  be  worked  in  a  little 
time,  and  with  few  hands.  New  disgraces  and  misfortunes 
however  awaited  him,  and  he  was  obliged  to  retire  to 
England.  He  died  in  London,  in  1682,  at  the  age  of 
fifty-seven.  Stall  1^  the  Prussian,  followed  the  footsteps 
of  the  illustrious  Beccher.     It  was  the  opinion  of  these  two 

ShilosopherF,  that  fire  enters  into  the  composition  of  all  iii- 
ammamc  IxHJies,  and  into  metals,  and  most  minerals ;  and 
in  that  condensed  state  it  was  called  phlogiston,  (latent 
fire,)  to  distinguish  it  from  fire  in  its  free  state.  They  tell 
US  that  fire  (phlogiston)  is  actually  a  matenal  Ixidy,  and 
liable  to  lie  modified  by  the  influence  of  circumstances*  In 
bodies  liable  to  burn,  it  exists  in  a  latent  state;  place  them 
iti  circumstances  in  which  combustion  is  prixUiced,  you  then 
will  behold  it,  perceive  it  operate,  and  feel  its  influence* 

Van  Helmont  was  accounted  a  magician,  and  was  tortiircil 
by  ibe  inquisiiiont  It  is  said  of  this  great  man,  that  he  dis- 
coveredt  in  the  middle  of  the  last  century,  many  of  those  im- 
portant facts  which  adorn  the  writings  of  Priestley  and  La- 
voisier He  first  gave  the  name  ot  ga^  to  those  vapours 
which  resemble  the  air  we  breathe;  and  he  illustrated  his 
theory  by  some  phenomena  of  the  animal  economy,  such  a^ 
the  suffocation  of  workmen  in  mines,  the  accidents  occa- 
sioned by  the  vapour  of  charcoal,  and  that  destructive  at- 
mosphm  which  is  breathed  in  cellars  where  liquors  are  in 
A  stale  of  fermentation.  He  accounts  for  several  diseases 
upon  this  principle;  and  iiscribes  the  propagation  of  eptde- 
tmrjl  disorders  to  noxious  vapours  with  which  the  air  is 
infccied. 

Had  the  progress  of  chemical  knowledge  stopped  here,  it 
would  have  been  of  little  importance  to  the  world,,  as  the  facts 
which  were  already  discovered >  were  so  distorted  by  every 
mtm  thtorist,  that  they  only  tended  to  render  the  study  un- 
itttsfftctory  and  obscure ;  but  Lord  Baca%  whose  compre* 
bensive  mmd  Kaw  the  immense  advantages  that  migiit  result 
lo  the  world  in  general,  from  this  brancli  of  philosophy,  ad- 
irited  the  collecting  of  facts,  and  the  comparing  of  these  dcli- 
btratelji  in  order  to  discover  the  causes  and  circum«tances 
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upon  which  they  depended.  "  Thus  oaly,**  says  he,  "  caa 
a  satisfactory  system  be  produced.  If  experimenis  are  not, 
directed  by  theory i  they  may  be  a  blind  feeling ;  but  theory ♦ 
without  experiment  'm  deceitful  and  uncertain.^  This  8aga* 
tious  philosoplier  attained  [lis  object;  for  he  soon  completely 
lianished  that  dark  and  abstruse  philosophy  which  was  built 
upon  conjecture  alone. 

On  the  very  day  that  Lonl  Bacon  died,  the  famous  Boyb 
was  burn.  Ihe  onulenee  of  hi*  circumslances  enabled  him 
to  pursue  with  ardour  the  path  which  Bacon  recommendedi 
ana  he  was  amply  qualified  for  the  task.  He  was  passessed 
of  a  penetration  and  ingenuity  of  mind,  which,,  in  ex  peri 
mental  philosophy^  serve  to  point  out  the  shortest  and  most 
simple,  as  well  as  the  most  useful  experiments;  and  to  deduce 
itujjortant  trutlis  from  apparently  tne  simplest  and  most  in- 
signiticant  facts, 

'Hie  progress  of  useful  chemistry  was,  however,  much  im- 
peded aixjut  this  period,  in  consequence  of  it^  cultivators 
being,  to  a  great  extent,  physicians;  who  Ijecame  infatuate^ 
with  the  notion  tliat  this  science  was  to  furnish  the  means  of 
explaining  all  the  functions  of  tlie  human  l>ody,  as  well  a^  to 
account  for  the  origin  of  disease  and  t!ie  operiitions  of  niedi- 
cines*  These  notions  had  originated  with  Paracelsus,  and 
were  soon  favoured  by  Dn  Chesne,  May  erne,  Mynsicht, 
and  De  la  Boe.  The  human  body,  according  to  the  last 
named  physician,  was  a  chemical  apparatus,  where  the  heart 
is  excited  to  action  by  tin?  fermentation  of  the  blood.  From 
the  food,  digestcnl  in  tlie  stomach,  there  arise  vapours  dis- 
tilled into  the  brain,  which  sends  spirits  to  all  the  other 
organs  of  the  body.  Diseases  depend  on  fermentations 
which  corrupt  the  humours.  From  the  fluids,  in  a  state  of 
ettervescence,  precipitations,  diswlutions,  and  despuma- 
tions  lake  place,  sinnlar  to  those  in  a  barrel  of  wine.  Our 
great  ^faiJou\  even,  who  had  some  glimpse  of  the  modern 
discoveries  respecting  oxygen  gas,  supposed  that  the  inflam- 
mable i^articleB  of  the  air  infiinuated  themselves  into  ttie  bloody 
and  produced  a  sort  of  vital  combustion  with  the  sulphureous 
elements  of  that  fluid.  Wiliijs  framed  a  physiological  hypo- 
thesis, in  which  he  supposed  that  a  continual  extrication  of 
igneous  vital  spirits  was  going  on  in  the  brain :— the  blood 
he  considered  to  ferment  like  beer;  spasn^s,  he  thought, 
arose  from  an  explosion  of  salt  and  sulphur  in  the  animal 
spirit ;  and  scurvy,  from  a  state  of  the  blood  similar  to  faded 
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matter  wine.  It  seems,  that,  in  this  instance,  as  well  as  in 
every  other  branch  of  philosophy,  the  human  mind  must  ron 
thiDugh  all  the  deTious  tracks  in  ihe  labynotli  of  error,  be* 
fare  it  could  take  the  single  path  which  leads  to  truth. 

Many  men,  however,  rose  up  tt) wards  the  termination  of 
the  17th  century,  who  made  a  multitude  of  discoveries  in 
chemistry  that  tended,  in  a  remarkable  degree,  to  the  im- 
provement of  several  useful  arts. 

Lenicry*8  very  accurate  course  of  practical  chemistry,  ap- 
peared in  1675«  Glauber's  wurks  nad  been  published  at 
different  times,  from  1651  to  1661,  when  his  tract,  in  titled 
Philosophical  Furnaces,  came  out  at  Amsterdam.  Kunckei 
died  in  Sweden,  iu  1702;  he  had  practised  chemistry  for 
above  50  years,  ^  Having  had  ilie  supcrintendency  of  several 
glaas-hoiUM^  be  had  an  excellent  opportunity  of  making 
many  expenments  in  that  way  ;  and  enamellers,  and  makers 
of  artifiaal  sems,  say  that  they  can  depend  more  on  the 
processes  ana  observations  of  Kunckei,  than  upon  those  of 
any  other  author  upon  the  same  subjects.  At  this  period 
the  chemical  labours  of  these,  and  other  great  men,  were 
gmtly  forwarded  by  the  establislmient  of  societies  (witli  the 
grrat  Newton  at  thiMr  head,)  for  the  encouragement  of  Na- 
tural Phdosophy,  in  various  parts  of  Europe.  These  societies, 
by  a  publication  of  reports  and  IransactionSj  greatly  accelera- 
ted tne  science  of  caemistry*  Ihe  labours  of  Newman, 
Neoffruau,  Inucke,  Geoffroy,  Boerhaave,  Black,  and  many 
others,  with  tlie  mathematical  precision  inculcated  by  the 
csample  (A  Bergman,  tended  greatly,  at  tins  period,  to  the 
nine  end. 

llie  academician  Del  Cimarto  made  many  interesting 
eTpcriments,  and  some  curious  discoveries  respecting  the 
laws  of  the  phenomena  of  heat.  Homb$rg  discovered  the 
boracic  acid  and  the  pyrophorus*  GeofiVoy  instituted  a 
more  simple  mode  of  preparing  and  compounding  medi- 
dnes^  which  has  been  of  great  service  t*j  the  healing  art 
Ualet  made  some  highly  ingenious  experiments  for  analysing 
tba  «3oiii0tituents  of  the  air;  and  Black,  soon  afterwards,  dis- 
oovefed  the  carbonic  acid  gas,  the  qualities  of  which  were 
■Kire  fully  ascertained  by  Macbiide.  The  next  step,  in  this 
OMifie  was  made  by  ButhvrJbrd,  in  the  discovery  ut  nitmgen 
or  asote,  another  constituent  uf  the  air ;  when  the  immortal 
PfitstJey  arose,  who,  with  an  intuitive  o^nius«  entered  ufKiu 
Ui  phUoaophiiC  career,  and  proceeded  with  such  unexampled 
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Buecess,  that  he  excited  the  admimtion  and  surprise  of  ilie 
learned  world.  It  is  impossible  to  do  justice  to  his  numerous 
and  useful  discoveries.  To  !iim  we  are  indebted  for  the  new 
niiKleUing  of  tlie  whole  science  of  chemistry,  by  the  discovery 
of  oxygen,  whicli  lie  denominated  dephlogisticated  air,  ft 
18  a  curious  fact,  tluii  tliis  discovery  was  also  at  the  same 
time  made  {though  by  a  diffennt  process,}  hy  the  foreign 
chemist,  Schecle.  Among  Priestley 's  numerous  discoveries, 
the  most  singular,  perhaps,  was  that  of  plants  emitting  vital 
air  and  absorbing  fixed  air.  After  this  interesting  and  ex- 
traordiniry  fact  was  commimicated  to  the  lloyal  Sfx-ietv, 
the  president >  Sir  John  Fringle,  addressed  Dr,  Priestley 
as  follows : — "  From  your  discoveries^  we  are  assured  that 
no  vegetable  grows  in  vain;  but  that,  from  the  oak  in  the 
forest  to  the  grass  in  the  field,  every  individual  plant  is  of 
service  to  mankind ;  if  not  always  distingiiishi'd  by  some 
medicinal  virtu e,  yet  making  a  part  of  the  whole,  which 
cleanses  and  purifies  our  atmosphere,  in  this,  the  frag- 
rant rose-tree  and  deadly  nightshade  coM>perate :  nor  is  llie 
lierbage,  nor  woods  that  flourish  in  the  most  remote  and 
nnpet>pled  regions,  unprofitable  to  us,  nor  are  we  to  tbem^ 
considering  how  constantly  the  winds  convey  to  them  the 
fixed  air  issuing  from  our  lungs,  while  they  send  out  vital 
air  for  us.'" 

What  is  particularly  remarkable  in  tlie  character  of  Prieit-  , 
ley,  and  which,  from  its  intimate  relation  to  the  improve* 
nient  of  science,  must  be  here  noticed,  is  the  extreme  mo- 
desty with  which  he  always  spike  of  his  discovtTies,  and, 
as  it  indeed  seemed,  the  surprise  widi  which  lie  himself  re^ 
garded  the  importance  attributed  to  their  results.  Others 
have  carefully  concealeil  the  agency  of  chance  in  their  ac- 
quire men  ts;  Priestley  seems  to  havtr  wished  to  attribute 
every  thing  to  it.  He  remarks,  with  singular  candour,  how 
often  he  had  thus  been  favoured  without  perceiving  it,  how 
many  times  he  possessed  new  substances  without  distinguish- 
ing tliem ;  and  he  never  dissimulates  the  erroneous  views  whjeh 
sometimes  directed  him,  and  which  he  only  rtvognised  hv 
experience.  His  great  chemical  work  is,  indeed,  not  a  series 
of  theorems^  deduced  one  from  tlie  other;  it  is  a  simple  re- 
cord of  his  thoughts  in  all  the  diaorder  of  their  succession. 
We  ])erceive  in  it  a  man,  iis  it  were,  groping  his  way  along 
in  a  dark  night;  catching  the  shghtest  glimpses  o!"  tight; 
sometimci  led  astray  by  false  meteors;  but  arriving  at  last 
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at  a  ricfa  and  brilliant -region.  Such  is  the  course  even  of 
men  of  genius.  Newton  had  already  disclosed  the  secret; 
foTit  on  being  asked  how  he  had  arrived  at  his  great  disco- 
veries, he  replied,  by  long,  assiduous,  and  repeated  re- 
flection. 

The  next  highly  important  discovery,  was  that  of  the 
properties  of  hi^dro^n,  andthe  ctnnposition  of  water,  by 
Cavendish.  This  philosopher,  who,  from  the  time  when  he 
oommenoed  his  scientific  career,  is  said  to  have  never  wasted 
a  minute  of  his  life,  or  even  uttered  an  unnecessary  word^* 
had,  as  early  as  the  year  1766,  and  previously  to  the  moro 
minute  and  accurate  discoveries  of  Pnestley,  sustuned,  in  a 
paper  read  to  the  Royal  Society,  the  foUowing  propositions: 
Tne  air  is  not  an  demeni ;  there  exists  severed  species  of  aits 
usenHatty  different ;  in  which  he  shewed  the  chief  proper- 
ties and  quauties  of  what  was  then  called  fixed  air.  His 
memcirs  may,  indeed,  be  considered  as  the  oasis  of  the  re- 
searches of  Friestley.  After  this,  the  next  very  important 
discovery  of  Cavendish  was  thar  of  the  composition  of  the 
nitric  aod,  of  which  chemists  had  previously  bad  only  some 
vague  conceptions.  It  was  at  this  time  that  BerthoOet  was 
makuig  hb  discoveries  of  the  composition  of  ammonia,  shew- 
ing it  to  be  formed  of  hydrogen  and  azote.  The  whole  of 
the  discoveries  of  Cavendish  are  described  in  a  few  paces, 
but  we  must  not  measure  their  importance  by  the  space  their 
history  occupies.  To  unravel  the  knot  which  involves  so 
many  complicated  phenomena,  to  pursue  the  same  prindple 
through  so  many  devious  tracts  and  changes,  and  espedally, 
to  develope  it  so  clearly ;  that  what  had  for  ages  escaped  the 
most  able  encjuirers,  becomes  in  a  few  minutes  eviaent  to 
the  world,  can  only  have  been  the  results  of  meditation  not 
merely  the  best  directed,  but  also  the  most  assiduous. 


*  Hit  sfmntM  learned  to  understand  by  hit  ngni  what  he  wanted,  and,  at 
be  required  but  little  of  them,  thu  sort  of  dictionary  was  not  a  vtrj  long  one. 
He  had  but  one  suit  of  dothes  at  a  time,  which  was  renewed  at  fixed  pviods, 
and  wis  always  of  die  same  doth  and  cokmr.  When  he  was  disposed  to  ride, 
he  expected  to  find  his  boots  always  in  the  same  pUce,  and  his  whip  in  one  of 
them,  wfaidi  was  always  to  be  the  same.  He  had  been  left  a  large  fbrtune  by 
an  unde  but  was  so  careless  about  his  property,  that  his  banker  cime  one  day 
to  ten  him  that  abore  eighty  thousand  pounds  had  aceumuUted  in  his  hands, 
sad  that  he  could  not,  without  shame,  keep  so  large  a  sum  as  a  shnple  dmsit, 
witiKmt  paying  interest  for  it  He  formed  a  large  library,  and  a  ?ery  ridi  ca- 
binet of  natural  history,  for  the  um  of  tlie  public;  from  which  he  himidf  bor- 
lovcd  books,  &c.  with  the  Hune  formalities  as  strangers. 
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Cavendish  was,  indeed,  a  living  proof  of  tlie  adage  of  one 
of  his  most  illustriouii  conteniporaries* — tliat  genius  is  iit>- 
thmg  more  than  a  very  great  aptitude  Ui  palietice. — An  ad- 
age rigorously  tnre,  if  it  be  otJded  that  it  h  necessary  that 
this  patience  be  that  of  a  man  of  tale  tit. 

Contemporary  with  Priestley,  Hourijhed  that  illustrious 
votary  of  chemical  science, — the  ill-fated  Lavoisier,  who 
reformed  the  chemical  nomenclature,  which  before  that  time 
was  in  a  most  confused  utate*  His  chief  discoveries  and  con- 
tributions to  the  science  of  chemistry,  consist  in  his  proving 
that  what  had  been  csiled  Jired  air,; consists  of  oxygen  and 
carbon;  and  by  demonatratiug  the  similarity  of  the  resnlti 
of  the  combustion  of  the  diamond  and  charcoal,  he  showed 
the  prohability  of  the  identity  of  those  two  apparently  dis- 
similar bodies.  He  ascertained  the  exact  projxjriion  of  the 
constituents  of  the  atmosphere,  and  he  was  ine  founder  of 
the  theories  of  combustion  and  of  aciditv,  which  were  gene- 
rally adopted  until  some  later  discoveries  showed  their  in- 
sufficiency and  partial  incorrectness.  It  (k>es  not  come  with- 
in our  province  to  mention,  in  this  jdace,  the  applications  of 
those  and  other  discoveries,  already  enumerated,  to  the 
useful  arts:  they  will  be  shown  at  length  in  tlie  body  of  the 
following  woik>  with  olhers  of  later  origin. 

Fourcroy  also  lived  at  the  same  period,  and  though  the 
high  reputation  which  this  chemist  attained,  depended  chiefly 
on  his  brilliant  talents  as  a  public  lecturer,  he  n»yst  also  be 
mentionetl  amongst  the  discoverers  of  interesting  facts  iji  this 
science.  Cavendish  harl  shewn,  that  the  conibuHtiou  of  hy- 
drogen gas  produced  water;  bnt  the  water  obtained  Ity  his 
process  was  always  more  or  less  mingled  with  nitric  acid, 
which  furnished  the  opposers  to  the  theory  of  Cavendish, 
with  an  ol>jection  whicn  they  thought  decisive.  Fourcroy 
obtained  pure  water,  by  operating  ui  a  slower  manner,  and 
he  shewed  that  the  acid  resulted  from  some  particles  of 
azote^  (always  mingled  with  the  oxygen,)  which  burns  with 
the  hydrogen,  when  the  combustion  is  too  rapid.  Ho  also 
discovered  several  compounds  which  detonate  by  simple  per- 
cussion, all  of  which  are  composed  of  oxygenated  muriatic 
acid,  (according  to  the  older  nomenclature,)  and  some  com- 
bustible body. 

Profiting  by  the  discoverict  of  Priestley,  in  respect  to  the 
ga»e»,  Fourcroy  was  enal)led  to  give  new  precision  and  ex- 
actness to  die  aoalysiii  of  niineraJ  waters* — He  was  engaged 
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at  the  same  time  with  Mr* 


Teanant  aod  Dr,  Wallaston,  and  made  some  discoveriet 
which  were  common  to  ihem.  He  was  especially  skilful  in 
the  analysis  of  metals,  and  when  the  properly  of  the  churches 
in  France,  was  destroyed  at  the  Revolution,  he  shewed  how 
the  ci>pp€r  of  the  bells  might  be  ^parated  from  the  tiji ; 
and  thus,  an  alloy  of  tise  only  for  the  specific  purpose  to 
which  it  had  been  applied,  was  rendered  profitable  to  arti- 
zaitt.  He  was  also  the  founder  .of  the  modern  and  improved 
mode  of  analysing  vegetable  substances,  and  w^as  one  of  ihe 
first  who  discovered  in  them  the  existence  of  albumen ;  and 
pointed  out  how  useful  chemislry  might  be  to  politicians, 
by  shewing  the  relative  nutritive  properties  of  different  ve- 
getables. His  application  of  chemical  analysis  to  animal 
matters,  was  not  le^s  exact  and  important,  by  the  results  to 
which  it  conducted;  this  was  especially  the  case  in  regard 
to  the  more  accurate  knowJedgeof  thecompisitioii  of  urinary 
calculi.  One  of  the  most  curious  facts  wbicli  he  discovered, 
presented  to  hin>  in  1786,  at  tlie  burial  ground  des  In- 
-ns^  at  Paris,  The  French  government  having  resolved 
to  suppress  this  source  of  infection,  which^  for  many  ages, 
retseiveti  the  bothes  from  the  most  closely  peopled  part  of 
the  capital,  ordered,  not  only,  that  no  burials  should  hence- 
forth be  made  there,  but  that  the  bodies  already  de [posited 
there,  should  be  transferred  elsewhere.  On  proceeding  to 
effect  this  removal,  a  great  part  of  the  bodies  was  found 
transformed  into  a  white,  fatty,  and  combustible,  substance, 
nmi/ar,  in  its  essential  properties,  to  spermucetL  A  thorough 
investigation  of  the  circumstances,  ami  the  compaiison  of 
some  analogous  facts,  shewed  that  this  change  takes  place 
IB  all  aninial  matters,  preserved  from  the  contact  of  the  air, 
in  damp  places.  This  discovery  has  already  been  taken 
advantage  of,  by  arti^eiatly  converting  animal  matters  not 
adapted  for  f<3od,  into  a  substance  fit  for  excellent  candles ; 
and  it  shews  that  there  is  none  of  our  observations,  how- 
ever in  appearance  trivial,  that  may  not  become  useful  to 
nciety. 

At  a  somewhat   later  period    flourished   Morveau,    the 
great  purifier  of  hospitals,  ships,  and  prisons;  Chaptal,  the 
r  and  the  historian  of  the  Arts  in  France;    Lord 
the  revivor  of  Stereotype  Printing,   the  disco- 
verer of  a  metallic  alloy  adapted  lov  casting  Plates  for  thia 
purpote^   and  of  many  other  uticful  inipovementt  in  tfa»; 
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Arts;  Teimantj  the  discoverer  of  the  true  nature  of  dia- 
rmcmd;    Wciltrewoodj    the    inventor   and   manufacturer   of 

English  p>rcelaiii  ;  Dr.  Frfttiklin,  the  discoverer  of  the 
j  identity  of  liglitning  with  the  electric  fluid ;  and  Dr,  Wat- 
I  son,  the  friend  of  science,  and  the  historian  of  the  Arts  in 
I  England. 

Chemistry   was   now  in    a  rapidly  improving   condition. 
^  Through  out   Britain^    and  the  continent  of    Europe,   this 

science  was  studied  with  avidity  hy  numberless  votaries^ 
1  who  were  every  day  starting  into  existence.  In  France,  the 
'  revolution  spurred  thousands  on  to  chemical  enterprise  ;  and 

the  energies  *of  that  nation  were  amply  remunerated  by 
'  plentiful  stores  of  sugar  from  beet- root ;   of  salt-petre  from 

common  dung-hills;    hy  the  culture  of  woad,  and  by  the 

prtxiuce  and  manufacture  of  ahnost  every  article  of  luxury 
i  and  necessity,  with  which  they  were  formerly  supplied  from 

abroad.^ 


*  Id  NIchol»on'»  tj«aiUtaoii  of  Fourcroy'^  Sfitem  of  Chemical  Kaovledge, 
vol.  I.  pK^e  24,  wcf  fintl  the  ftiUowing  intemdi^  pjuBage : — ^^  llxe  «nnih  of 
^e  French  revolution  will  tcU  loithe  world  how  much  the  ww  of  liberty  is  in- 
debted to  the  inTcnrbn*  and  lo  the  rcsourcci  of  chemistry,  France,  pressed  by 
powerful  md  uuincroug  enemiei,  bltjckaded  u  teft  by  ilieir  colo^&il  fleeti,  de- 
prived ot  till!  protlucu  which  conimeroe  afTorded  her  in  ordinary  iimei,  was 
destitute  of  lalcpctre,  of  copper,  of  steel,  of  merciiry^  of  in^lphur,  of  Ic&theT, 
mad  of  a  nuixiber  of  other  object<^  more  or  leas  occesury  to  the  wanu  and  the 
•upport  of  iu  1  nimbi  unt?.  The  *rm»  of  her  numemui  »ad  ritliftnt  dcfendart 
could  not  cffijct  ihi4,  and  her  ^lilicri  thantclvet  were  destitute  of  anni  to 
TCDder  them  rfitrnudabli:  to  h^r  cnenii.'*.  Her  loil,  bo  rich  in  production*, 
dltd  not  «eem  c&kokicd  lo  ikfTord  what  her  commerrial  induitry  had  tiU  then 
obtained  in  foreign  counL^)e^.  Without  the  genitii  of  chcntical  bdnmce,  she 
vould  have  been  threaicjed  with  an  absolute  want  of  the  uieatit  of  defence. 
'An  active  admini^ratioti,  acjcuvtomed  to  civcrcoroe  every  resistani^,  because 
it  felt  all  the  porer  of  the  French  neonle,  and  because  it  kncrw  how  to 
employ  the  wliolc  of  tlick  force,  conceiveo  the  hope  of  finding?  in  cliemistry 
vhac  the  ordinafy  c:iursc  of  nitaniiifactoriei  could  not  funiish,  and  what  inter- 
fuptwi  commerce  f«fu8wl.  It  called  together  the  most  enlightened  chcmisti, 
united  iheui^  aud  cxp)«incd  to  thenn  its  preiMing  and  eitcnidve  wants,  the  eou- 
ftdence  which  it  plated  in  their  knnwlcdj^c,  and  the  a:»sistance  it  demaaded  from 
Ubcm.  Its  expcctiitian  wasi  not  disappointed  :  itn  hopes  were  realised  even  be- 
Yood  the  point  to  which  they  were  directed !  We  have  ieen  aU  France  informed 
D|  thit  aMorobly  of  learned  uicn,  of  lIi?  imtnenie  quantity  of  saltpetre  which 
Ditnre  hid  deposited!  in  her  bowim ;  we  have  ictn  the  wnole  state  convert*^ 
into  saltpetre  works,  all  the  rittteni  ocaipted  and  emulating  each  other  in  the 
search  for,  iind  cxtratiion  cf  this  *iJl  Speedily  the  national  manufactories, 
the  arscnab,  the  portii,  the  strong  place;?,  mid  the  camps,  became  so  tuUy  sup- 
plied by  this  immense  formation,  beyond  every  nicaiiure  and  proportion  till 
then  known,,  that  afle*  many  year*  of  dreadful  war  thi^  vast  provision  was  far 
ftoot  being  exhausted ;  and  the  movenient  communicated  hf  thij<  vast  enler- 
friKi  111*7  iDdeed  be  retaide4t  hut  cAn  never  be  eoti rely  stopped.     T%isjiim(nm 
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The  French,  and  other  chemists  of  the  present,  period  an 
80  numerous;  and  their  number  is,  daily,  so  much  on  the  Hk 
crease,  that  our  limits  are  too  small  even  for  their  names.  Still, 
we  must  find  room  for  those  ofRumford,  Cadet,  Vauqueliiiy 
Parmentier,  BerthoUet,  Guadet,  Arago,  Biot,  Thenard,€!ayen- 
tou,  and  Gay  Lussac,  the  eIal)onite  analytical  researches  of 
every  one  of  whom,  have  tended  so  much  to  the  advancement 
of  natural  science.  In  looking  towards  Rus^a,  we  cannot 
forget  the  name  of  KirchofF,  the  converter  of  starch  and  other 
substances  intosu^ar;  nor  when  turning  towa^  Sweden, 
that  of  Berzelius,  Uie  chemical  meteor  of  the  north,  who  baa 
thrown  so  brilliant  a  light  over  the  whole  hemisphere  of 
science.  Volta,  Galvani  and  Morridiini,  in  Italy,  have  madk 
disooveries  which  endear  their  names  to  their  fellow  labourers 
in  the  field  of  philosophy:  whilst  Hare,  and  others  in 
America,^  have  waved  to  Europeans,  that  when  fte  tree  of. 
sdenoe  U  transfuanted  across  die  Atlantic ;  it  is  capable  of  ^ 
taking  as  firm  a  root  in  the  gardens  of  Columbia,  and  of' 
fumiuiing  fruit  in  as  great  luxuriance,  as  when  it  grew  on. 
its  native  soil  * 

But  it  was  reserved  for  the  Britbh  chemists  to  make  those 
researches  whidii  have  tinded,  in  the  greatest  degree,  to  pro- 
mote the  happiness  and  comfort  of  mankind.  The  energies 
given  to  the  steam-engine,  by  Watt  and  Bolton,  have  created 
a  great  revolution  in  tne  quantity  of  manufactures  produced, 
and  of  minerals  du?  from  the  bowels  of  the  earth  m  a  given 
period  (£  time.  The  illumination  by  gas-lamps  has  given  a 
new  character  to  our  street  and  towns. 

In  enumerating  the  chemists  of  Britain  we  are  equally 
limited.  The  names  of  Higgins,  Henry,  Murray,  Thomson, 
Leslie,  Brewster,  Jameson,  Ure,  Nicholson,  Parkes,  Brande, 

infmicf  never  wiU  be  lot4.  Chemistry  liat  proved  that  after  some  years  of  re- 
pose,  the  earth  of  cow.  houses,  of  aviaries,  of  stables,  of  cellars,  of  caves,  and 
of  aimost  all  the  places  inhabited  by  or  serving  as  receptacles  for  storing  ani- 
mal or  vegetable  substances,  becomes  again  charged  with  saltpetre,  and  that 
a  new  extraction  of  that  salt  made  with  activity  similar  to  that  of  the  former, 
and  with  more  regularity  and  mediod  than  that  could  be  in  the  difficult  timea 
in  which  it  took  place,  will  again  afibrd  a  greater  quantity  of  that  salt  thaa 
was  at  first  obtained,  ilere  then  is  an  inexhaustible  supply  discovered  by  che* 
mistiy  ci  a  substance  most  useful  to  national  defence,  and  of  the  highest  ad* 
vaatage  to  a  Dumber  of  works  and  manufactories.  I'he  same  men  Uught  tht 
method  of  pariiying  this  natural  product  in  a  few  hours,  instead  of  more  thai^ 
a  month,  which  it  Vbmierly  r»c;uired,  and  by  that  means  to  render  it  proper 
fcr  the  compodtion  of  gunpowdei^  of  which  the  fabrication  hai  become  at  once 
more  speedy  and  loss  dangerous.** 
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WollastoD,  Allen,  Marcct,  Pepys,  Children,  Dalton,  Kirwan, 
and  the  tliree  Davys,  are  familiar  to  every  one ;  but  were 
it  not  for  tlie  truly  splendid  discoveries  of  the  Mnglish 
father  of  chemistry,  Sir  Humphrey  Davy,  president  of  the 
Royal  Society,  this  science  would  have  made  but  a  compara- 
tively unimportant  process  in  this  country.  1  his  philoso- 
pher s  decom|)08ition  of  the  alkalies  and  earths ;  and  his  disr 
coveries  of  substances  new  to  chemists,  and  to  the  rest  of  the 
world,  have  fixed  on  him  the  admiration  of  every  man  of 
science ;  whilst  his  construction  of  the  safety-lamp,  on  prin- 
ciples discovered  by  his  own  mental  exertions,  has  thrown 
around  him  the  halo  of  scientific  philanthropy,  revered  in 
grateful  silence  by  the  miner  whom  he  has  rescued  from 
tlie  jaws  of  untimely  death. 

1  he  establishment  of  the  Royal  Institution,  Tand  other 
chemical,  mil leralogical,  and  geological  schools  throughout 
Britain,  has  tended  greatly  to  the  diffusion  of  science ;  so 
much,  indeed,  are  these  institutions  appreciated,  that 
chemistry,  is  now  becoming  a  common  branch  of  education. 
It  is  no  longer  considered  merely  in  a  medical  point  of  view, 
nor  restricted  to  some  fruitless  efforts  upon  metals ;  it  nfo 
longer  attempts  to  impose  upon  the  credulity  of  the  igno- 
rant, nor  affects  to  astonish  the  simplicity  of  the  vulgar,  by  its 
wonders ;  but  is  content  with  expluning  the  phenomena  of 
nature  upon  the  principles  of  sound  philosophy.  It  has 
shaken  off  the  opprobrium  which  had  been  thrown  upon  it, 
from  the  unintelligible  jargon  of  the  alchemists,  by  reveal- 
ing all  its  secrets,  in  a  language  as  clear  and  as  common  as 
the  nature  of  its  subjects  and  operations  will  admit. 
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CHEMISTRY  AND  THE  USEFUL  ARTS. 


CHAPTER  I. 
PREPARATION  OF  METALLIC  ALLOYS. 


General  Ob8£Rvatioii8. 

TT  H  E  N  a  metal  combines  chemically  with  another  metal, 
K)  as  to  alter  its  properties,  the  compound  is  called  an  Alloy. 
Alloys  generaUy,  possess  properties  very  different  from  those 
of  the  metals  which  compose  them.  In  some  instances,  their 
spedfic  gravity  is  greater :  in  others,  they  are  more  fusible, 
more  ductile  and  elastic,  or  they  vary  m  colour  or  dura- 
bility. An  Alloy,  too,  is  often  more  sonorous  than  its  com- 
ponent metals  in  a  separate  sUte. 

EXPERIMENT 

Brass. 

Put  4^  ounces*  of  Copper  into  a  crucible,  expose  it  to 
iseat  in  a  furnace,  and  when  perfectly  fused,  add  an  ounce  and 
a  half  of  Zinc.  The  metals  will  combine,  forming  that 
generallj(  used  Alloy  called  Brass.  Mould  it  into  a  bar,  or 
any  other  shape. 

OUervaiiont.  This  alloy,  it  is  well  known,  resists  the  action  of  the 
atmosphere  better  than  pure  copper,  and  is  therefore  employed  for 
many  useful  purposes,  as  mutbematical  and  chemical  instrumenti,  &c. 
which.  If  formed  of  copper  only,  could  never  be  kept  free  from  tarnishing* 

■■  ■  ■         ■  \ .  ■ -  — ■ . 

y  It  is  necessary  to  obsenre,  that  the  quantities  prescribed  throughout 
thb  chapter,  are  such  as  are  calculated  for  mere  experiment.  When 
the  compounds  here  detailed  are  preuared  on  a  lar^e  scale,  the  quanti- 
tiei  of  oourte  vary  in  degree^  although  proportionally  they  are  still  .the 
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Forbrais  which  is  to  be  cast  into  platee,  from  whicii  pan«  and  kettfei 
are  to  be  made,  and  wire  a  to  be  drawn ;  brazleryuse  calamine  of  the 
finest  »ort  instead  of  pure  zinc,  and  in  a  greater  proportion  than  when 
common  brass  ia  made  ;'»generally  fifty- i^ix  pounds  of  calamine  to  thirtT« 
four  of  cop|>er.  Old  brass  which  hai  been  f]^equently  exposed  to  the 
action  of  fire,  when  mixed  with  the  copper  and  calamine^  renders  the 
brais  far  more  ductile,  and  fitter  for  tJie  making  of  fine  wire»  than  it 
would  he  without  it ;  but  the  German  brais,  particularly  that  of  Nu- 
remberg, is,  when  drawn  into  wire,  s^aid  to  be  preferable  to  any  made  in 
£t)|^land  for  the  strings  of  musical  instruments. 


II. 
PlKCaiECE. 

Put  into  a  crucible  five  ounces  of  pure  Copper;  when  it  is 

in  a  state  of  fusion,  add  an  ounce  of  Zinc.     These  metAls 

combine,  forming  an  Alloy»  called   Pinohbeck,  not  unlike 

Jewellers'  gold  :   pour  it  into  a  mould  of  any  shape.     This 

I  Alloy  ia  used  for  inferior  jewellery. 

Obitrvaiion,  Some  use  only  half  this  r|uantit^  of  zinc,  in  which  pro- 
portion the  alloy  is  more  easily  worked,  especially  in  the  making  of 
jewtlleiy. 

III. 

pRiNCK^s  Metal, 

Melt  in  a  crucible  4  ouncee  of  Copper,  and  when  fused,  add 
S  ounces  of  Zinc  :  they  will  combine  and  fonn  a  very  beau* 
tiiul  and  useful  Alloy  called  Prince  Rupert's  metal 

IV, 

Beonze. 

Melt  in  a  clean  crocible  7  ounces  of  pure  Copper :  when 
fused,  throw  into  it  3  ounces  of  Zinc,  and  2  ounces  of  Tin, 
Thefte  metals  will  cotnbine,  forming  Bronze,  an  Alloy  which, 
from  the  exactness  of  llie  impression  which  it  takes  froBQ  a 
mould,  has»  in  ancient  and  modem  times,  been  generally 
used  in  the  formation  of  Busts,  Medals  and  Statues.^ 

.▼• 
Alloy  for  the  Specula  of  Telescopes, 

Melt  7  ounces  of  Copper,  and,  when  fused,  add  5  ounces  of 
I  Zinc  ami  4  ounces  of  Tm.   Tliese  metal*  will  combine  to  form 

beautiful  Alloy  of  great  lustre,  and  of  a  light  yellow  colour, 
(fitted  lo  be  made  into  specula  for  telescopes.  Mr,  Mudge 
[used  only  Copper  and  grain  Tin^in  the  proportion  of  2  pounds 
'to  14  ounces  and  a  half 
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i^B«vr-»»fTi<.-^Thero  »  an  alloy  of  Jate  discovcfy.  called  Petit^^ 
which  hai  been  eKieusWelj  used  in  the  arts  as  a  ffibstitute  for  gold* 
ItpoBWttes  in  a  certain  degree  all  the  mialitiesof  gotdeiccpt  its  weight. 
If  Ukei  a  iDOft  beaiiiifiil  polish,  is  lesii  liable  to  t^  scratched  than  gold, 
and  thourfa  very  ductile,  u  capable  of  beini^  rendered  extremely  strong 
htkI  elastic  :  ft  is  peculiarly  adapted  for  watch  cases^  snuff*  boxefl>  and 
aU  the  irartety  of  trinkets  for  which  gold  la  employed.  A  Mr.  Miil«  toQ, 
has  diacovered  the  proportions  of  an  alloy  which  promises  to  be  of  con* 
■Hdcffsble  uae.  It  resemble*  in  colour^  and  is  nearly  as  heavy  a.s  jewellera* 
|{old.  It  is  malleable,  doefi  not  cait':Iy  tarnish  ;  is  very  hard  and  sonorout^ 
but  requires  tare  tn  working.  The  pric4.*  being  only  about  4  shillings 
an  ounce,  it  will  no  doubt  come  into  genera)  use  as  a  substitute  fir 
^oldj  more  particularly  as  it  is  fiusceptilJe  of  an  eiquisite  polish.  Tho 
inrenlof  has  termed  it  '*  Aurum  MiUium** 

VI. 

Gun-Metai.. 
Melt  tocelbcr  9  parts  of  Copper  and  one  part  of  Tin  ;  the 
compouna  will  be  that  used  in  the  manufuxjture  of  smftll  iind 
great  brass  guns,  swivels,  he. 

Oticrvaitom,  The  pieces  of  ordnance  used  by  the  besiegers  at  th^ 
battle  of  Prague,  were  actually  melti^d  by  tlie  frequency  of  the  tiring  ; 
the  miiture  of  which  they  were  made  contained  a  large  portion  of  le^m; 
U  would  have  been  less  prone  to  melt,  and  consequently  preferable^  had 
tt  cootaioed  nam*  A  mixture  of  copptr  arid  tin  is  preft^rred  to  pure  cop- 
per, not  only  for  tlve  cajjting  of  cannon,  but  of  statues,  &c, ;  for,  pure 
60{^j  m  running  through  the  various  parts  of  the  mould,  would  Iqiq 
I  10  tnudi  of  its  beat,  as  to  tei,  or  become  solid  too  soon* 


VII. 


BEAtrriFtTi.  Alloy  of  Antimony  and  Copfe», 

Put  into  a  clean  crucible  an  ounce  of  Copper,  and  an  ounee 
of  Antimony;  fuie  them  by  a  strong  heat,  and  pour  the 
Alloy  into  a  mould.  The  compound  will  be  very  hardi  and 
of  a  beautiful  violet  hue, 

(^tervalion.    This  alloy  has  not  yet  been  applied  to  axiy  useful  pur- 
^—f  but  its  excellent  qualities,  independent  ot  its  colour^  entitle  it  to 


Vlll* 
Bell-Metal. 
Melt  toother  6  parts  of  Copper  and  S  of  Tin :— the  com- 
positian  will  be  that  known  by  the  name  of  Bell-Metal. 
These  proportions  are  the  most  approved  for  Bells  throughout 
Europe,  and  in  China. 

Cfbttrwvationi.    In  the  union  of  the  two  metals  above  mentioned,  the 
comblaalion  is  so  complete,  that  the  specific  gravity  of  the  a%>y  is 
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mater  than  thiCt  of  the  two  metals  unoombined ;  thus  9  cubic  inches  of 
Dell-metal  will  weigh  heavier  than  two  cubic  inches  of  tin  or  copper  se- 
parately. Anotlier  zemarkable  circumstance  in  the  union  of  these 
metals  m  the  above  proportions,  is,  that  although  only  |  of  the  tin  be 
used,  still  it  has  so  mucn  influence  over  the  copper  as  entirely  to  destroy 
its  colour,  and  substitute  one  nearly  like  its  own,  instead.  Some  bells  are 
made  in  the  proportion  of  10  parts  of  copper  to  8  of  tin.  It  may  be  in 
ceoeral  observea,  that  a  less  proportion  ot  tin  is  used  for  makina  church 
mHs  than  clock  belU,  and  that  a  little  zinc  is  added  for  the  beus  of  re- 
peating watches  and  other  small  bells. 

IX. 

SiLvxR  Coin  or  Britain. 

Put  into  a  crucible,  an  ounce  and  seven  drams  of  pure  Sil- 
Ter,  with  one  dram  of  Copper :  they  will  combine  by  fusion. 

Observation.  This  alloy  is  the  same  as  that  used  for  silver  coin  at  the 
mint.  It  is  harder  and  more  durabk*  than  pure  silver,  and  its  lustre  is 
not  in  the  least  impaired. 

X. 

Gold  Coin  or  Great  Britain. 

Put  into  a  clean  crucible  one  dram  of  .pure  Copper,  and 
when  it  is  in  a  fused  state,  throw  in  an  ounce  and  3  orams  of 

Sre  Gold.     These  metals  will  combine,  forming  an  Alloy  ot 
Ad  witli  Copper,  22  carats  fiiie. 

Observations,  The  goodness  of  this  alloy  depends  upon  the  relative 
quantities  of  the  metals  employed ;  it  is  said  to  be  92  carets  fine,  because 
8S  parts  of  gold  have  been  used  with  2  of  copper :  or  as  here  directed, 
11  drams  of  gold  and  one  of  copper,  these  bemg  in  the  same  proportion 
at  92  to  3.  This  alloy  is  rendered  harder  than  pure  gold,  therefore  not 
■a  liable  to  be  worn  away  by  friction  in  carryuig  it  m  the  pocket  Pure 
gold  loses  very  little  of  its  colour  bj  admixture  with  copper  in  these  pro* 
portions.  Jeweller's  gold  always  contauis  one  hatfo(  copper. 

XI. 
Allot  of  Lead  avd  Tiir, 

Harder  than  eiiher  Lead  or  Tin. 

Melt  6  drams  of  Tin  with  2  drams  of  Lead  in  a  erudble. 
This  Alloy  will  have  acquired  greater  hardness  and  gnLYiij 
than  either  of  the  components. 

ObMervation.  It  certainly  appears  remarkable  that  tin  should  be  nn« 
dcnd  harder  by  a  soft  mttal  like  lead. ' 
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XII. 

Alloy  of  Copper  ako  Tin 

Of  greater  spee^  Gravity  than  the  uncambined  Metals. 

Procure  a  proper  mouldy  and  form  in  it  two  balls  of  mae 
Copper,  and  two  oalls  of  pure  Tin.  Now  put  tlie  Copper  DaDa 
into  a  crudble,  and  when  in  a  state  of  fusion  put  in  the  Tin 
balls.  When  both  have  been  melted  and  properly  oomUned, 
recast  the  Alloy,  by  pouring  it  into  the  momd.  Instead  of 
four  balls,  the  operator  will  oe  able  to  form  only  three. 

Ohiervaivm.  Here  the  quantity  of  metal  is  ezactlv  the  tame  as  at 
fint,  but  the  alloy  is  capable  of  being  more  compact  than  the  metals  m 
t  separate  state. 

XIII. 

Alloy  op  Copprb  and  Zinc, 

Le$s  in  bulk  than  the  component  Metals. 

Melt  together  1  ounce  of  Copper  and  6  drams  of  Zinc, 
baring  first  denoted  the  bulk  of  each,  by  the  quantity  of 
water  it  displaces  from  a  vessel,)  and  cast  the  compound  in 
a  mould.  Tne  Alloy,  althoufirh  still  weighing  14  drams,  will 
be  found  to  be  considerably  diminished  in  bulk,  compared 
with  that  of  the  two  metals  in  a  separate  state. 

Ohtervationt,  This  diminution  of  bulk  19  the  consequence  of  an  inti- 
mate union  of  the  particles  of  both  metals  with  each  other.  This  allor 
is  a  sort  of  brass.  The  above  proportions  are  not  the  only  ones  in  which 
these  metaJs  are  used  for  the  making  of  brass^  but  are  varied  according 
to  the  use  to  which  the  alloy  is  to  be  applied. 

XIV. 

Ductility  of  Gold  destroyed  by  Antimony. 

To  any  quantity  of  Gold,  from  2  drams  to  4  ounces,  add  a 
an^e  grain  of  iuitimony,  whilst  the  Grold  is  in  a  state  of 
fusion.  When  cold  it  will  be  impossible  to  draw  it  out  into 
wire;  its  ductihty  being  completely  destroyed  by  combi- 
nation with  the  Antimony. 

Ohservation.  The  power  of  antimony  over  gold  is  so  greats  that  if  two 
cnicibles  are  put  hito  a  furnace,  one  containing  antimony,  and  the  other 
fnU\,  the  fumes  which  imperceptibly  arise  from  the  antimony  in  a  state 
of  iiisioD,  will  completely  destroy  the  ductility  of  the  gold. 

XV. 

Ductility  of  Gold  destroyed  by  Bismuth. 
If  the  smallest  speck  or  portion  of  Bismuth  be  thrown  into 
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%  cnicible  containing  Gold  in  a  state  of  fusion,  the  Gold,  when 
cold,  cannot  be  drawn  out  mto  the  state  of  wire,  or  beaten 
into  a  leaf. 

Okservaiiom.  A,  KtmUar  influence  to  that  related  in  the  foregofaig  ex« 
|>ennient,  (where  the  gold  is  rendered  brittle'by  being  kept  in  fiition  near 
antinnony),  b  exercistd  over  goJd^  by  bismuth  tuider  similar  ooDditioQS. 

XVI. 

Queen's  Mstal. 

Melt  together  4b  ounces  of  Tin,  half  an  ounce  of  Bismuth, 
half  an  ounce  of  Antimony,  and  half  an  ounce  of  Lead.  A 
very  excellent  Alloy  will  be  formed  by  using  these  propor- 
tions ;  it  is  called  Quecn^s  Metal,  and  is  used  for  making 
teapots  and  other  vessels  which  arc  required  to  imitate  Silver* 
They  retain  their  brilliancy  to  the  last. 

Observation.  A  very  fine  silyer-loolcinff  metal  is  said  to  be  compoaed 
of  100  pounds  of  tin>  8  of  regulus  of  antimony^  1  of  bismuth,  ana  4  of 
copper. 

XVII. 

Tombac. 

Put  into  a  crucible  5^  ounces  of  Copper ;  when  fused,  add 
h  an  ounce  of  Zinc ;  these  metals  witl  combine,  forming  an 
Alloy  called  Tombac,  of  a  reddish  colour,  but  possessing  more 
lustre  than  Copper,  and  also  greater  durability  : — ^that  is,  it 
is  not  so  easily  acted  on  by  the  atmosphere. 

Observation*  When  conper  is  combined  with  arsenic,  bj  melting  them 
together  in  a  close  crucible,  and  covering  the  surface  with  muriate  oi 
SGMda,  to  present  oxidation ;  a  white  brittle  alloy  is  formed,  which  has 
been  named  white  tombac, 

XVIII. 

Pewtee. 

Melt  In  a  crucible  3^  pounds  6f  Tin,  and  when  fused,  throw 
in  8  ounces  of  Lead,  8  of  Copper,  and  1  of  Zinc.  This 
combination  of  metals  will  form  an  Alloy  of  ^eat  durability 
and  tenacity;  also  of  considerable  lustre*  It  is  known  by 
the  name  of  Pewter. 

Observation.  The  best  sort  of  pewter  is  sud  to  consist  of  100  parts 
of  tin,  and  of  17  of  re^lus  of  antimony. 

XIX. 

Composition  op  Ancixnt  Statues. 
According  to  Plmji  the  metal  used  by  the  Romans  for 
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thdr  statues,  and  for  the  pUtes  on  which  they  engrared  m- 
icriptions,  was  coiii|)a8ed  in  die  followinfir  manner.  They 
first  melted  a  Quantity  of  Copper ;  into  the  melted  Copper 
they  put  a  third  of  its  weight  otold  Copper,  which  had  oeen 
long  in  use ;  to  every  hundred  pounds  weight  of  this  mixture 
they  added  twelve  pounds  *and  a  half  of  a  mixture  com- 
posed of  equal  parts  of  Lead  and  Tin. 

XX. 

Allot  fok  Flvte^key  Valves. 

Fuse  in  a  crudble  4  ounces  of  Lead  and  2  ounces  of  Anti- 
mony, and  cast  it  into  a  bar.  This  Alloy  is  of  considerable 
haraness  and  lustre,  and  is  used  by  Flute  Manufacturers, 
(when  turned  into  small  buttons  in  a  lathe,)  for  making  valves 
to  stop  the  |cey-holes  of  flutes. 

XXI. 

Alloy  for  Solderixg. 

Put  into  a  crucible  ^  ounces  of  Lead,  and  when  it  is  melted, 
throw  in  an  ounce  of  Tin.  This  Alloy  is  that  generally 
known  by  the  name  of  Solder.  When  heated  by  a  hot  iron, 
and  applied  to  Tinned  Iron  with  powdered  rosin,  it  acts  as 
a  cement  or  solder ;   it  is  also  used  to  join  leaden  pipes,  &c. 

XXII. 

Useful  Alloy  of  Gold  with  Platinum. 
Put  into  a  dean  crucible  7  drams  and  a  half  of  pure  Grold, 
and  when  perfectly  melted,  throw  in  half  a  dram  oi  Platinum. 
The  two  metals  will  combine  intimately,  forming  an  Alloy 
rather  whiter  than  pure  Gold,  but  remarkably  ductile  and 
doitic;  it  is  also  less  perishable  than  pure  Gold  or  jew- 
ellers' Gold  ;  but  more  readily  fusible  than  that  metal. 

GUervationB*  These  excellent  qualities  must  render  this  alloy  an  ob- 
ject of  great  interest  to  workers  in  metals.  For  Springs,  where  steel 
cannot  oe  used,  it  will  prove  exceedingly  advantageous.  « 

It  is  a  curious  circumstance,  that  the  alloy  of  gold  and  platinum  is 
soluble  in  nitric  acid^  which  does  not  act  on  either  of  the  metals,  in  a 
senarate  state.  It  is  remarkable,  too,  that  ttie  alloy  iias  very  nearly  the 
colour  of  plittinum^  even  when  composed  of  eleven  parts  of  gold  to  on^ 
of  the  former  metal. 

ALLOYS  OF  STEEL  WITH  OTHER  METALS. 
Messrs.  Siodart  and  Faraday  have  succeeded  in  Jbrming 
same  veryusrful  Alloys  by  cortwining  otfier  metals  with  Steel; 
^ which  the  Sia  followingj  with  their  Observations  on  tliem, 
are  the  most  womy  of  consideration. 
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XXIII. 

Alloy  of  Stei^l  with  Platixum. 

The  Alloys  of  Steel  with  Platinum,  when  both  are  in  a 
state  of  (uaon,  are  very  perfect,  in  every  proportion  that 
has  been  tried.  Equal  parts  hy  weight  form  a  beautiful 
Alloy,  which  takes  a  fine  polish,  and  does  not  tarnish ;  the 
colour  is  the  finest  ima^nable  for  a  mirror.  The  specific 
gravity  of  this  beautiful  compound  is  9.862. 

90  of  Platinum  with  20  ot  Steel,  gave  also  a  perfect  Alloy, 
which  has  no  disposition  to  tarnish ;  the  specific  gravity  is 
16.88;  bolh  these  buttons  are  malleable^  but  have  not  yet 
been  applied  to  any  specific  purpose.    - 

10  of  Platinum  to  80  of  Steel,  form  an  excellent  Alloy. 
This  was  ground  and  very  highly  polished  to  be  tried  as  a 
mirror ;  a  fine  damasky*  however,  renders  it  quite  unfit  for 
diat  purpose. 

Obiervationt.  Notwithstanding  the  well  known  character  which  pla- 
Ibum  has  for  infusibility,  it  is  remarkable  that  this  metal,  when  in 
ooiitact  with  steely  fuses  at  a  temperature  at  which  the  latter  metal  is 
toot  at^'tecU  The  proportions  ot  platinum  that  appear  to  improve  8^1 
fbr  edge  instruments,  are  from  I  to  S  per  cent.  Experience  does  not  vet 
tnable  us  to  state  the  exact  proportion  that  forms  the  best  possible  alloy 
€^  these  metals  ;  1.5  per  cent  will  probably  be  very  nearly  the  best.  At 
the  time  of  combining,  10  of  plaUnum  with  SO  steel,  with  a  view  to  a 
mirror;  the  same  proportions  were  tried  with  nickel  and  tttfiel ;  this  too 
had  the  damask,  and  consequently  was  unfit  for  its  intention.  It  is 
curious  to  observe  the  difference  between  these  two  alloys,  as  to  suscep- 
Ubility  for  oxygen.  The  platinum  and  steel,  after  lying  many  months, 
had  not  a  spot  on  its  surface,  while  that  with  nickel  was  covered  with 
rusi;  they  were  in  every  r«;speot  iell  under  similar  circumstances. 

XXIV. 

Alloy  of  Steel  with  Rhodium. 

The  proportions  we  have  used  are,  from  1  to  2  per  cent. 
The  valuable  properties  of  Rhodium  Alloys  are  hardness, 
with  sufiicient  tenacity  to  prevent  cracking  either  in  forging 
or  in  hardening.  This  superior  hardness  is  so  remarkable, 
that  in  tempenn^  a  few  cutting  instruments  made  from  this 
Alloy,  they  required  to  be  heated  full  30®  F.  higher  than  the 
best  Wootz ;  Wotitz  itself  requiring  to  be  heated  full  40* 
above  the  best  English  cast  Steel. 

OhMervation.  The  alloys  of  steel  with  Rhodium  are  likely  to  prove 
highly  valuable.  The  scarcity  of  the  latter  metal  must^  however,  operate 
a^inst  their  coming  into  use  to  any  great  extent. 

*  A  waving  similar  to  that  given  to  table-cloths,  maroons,  and 
other  stuffik 
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XXV. 

C0&toU8  Alloys  of  Silver  with  Steel. 

If  Steel  and  Silver  be  kept  in  fusion  together  for  a  lenjzth 
of  time,  an  AUoy  is  obtained,  which  appears  to  be  very  perfect 
while  the  metals  are  in  the  fluid  state,  but  on  solidifying  and 
cooling,  globules  of  pure  Silver  arc  expressed  from  the  mass, 
and  appear  on  the  surface  of  the  bVitton.  If  an  Alloy  of  this 
kind  be  for^  into  a  bar,  and  then  dissected  bj^  the  action 
of  dilute  Sulphuric  acid,  the  Silver  appears,  not  incombinar 
tion  with  the  Steel,  but  in  threads  throughout  the  mass ;  so 
that  the  whole  has  the  appearance  of  a  bundle  of  fibres  of 
Silver  and  Steel,  as  if  theyliad  been  united  by  welding.  The 
appearance  of  these  Silver  fibres  is  very  beautiful ;  they  are 
sometimes  ith  of  an  inch  in  length,  aud  suggested  the  idea 
of  giving  mechanical  toughness  to  Steel,  where  a  very  perfect 
edgie  may  not  be  required. 

Obaervationg,  When  silrer  and  steel  hare  been  rery  long  hi  a  state  of 
perfect  fusion,  the  sides  of  the  crucible^  and  frequently  the  top  also,  are 
eofered  with  a  6ne  and  beautiful  dew  of  minute  gJobules  of  silver;  this 
effect  can  be  produced  at  pleasure.  At  first  we  were  not  successful  in 
detecting  silver  by  chemical  tests  m  these  buttons ;  and  finding  the  steel 
uniformly  improved,  were  disposed  to  attribute  its  •xcellence  to  an  effect 
of  the  silver,  or  to  a  quantity  too  small  to  be  tested.  By  subsequent 
experiments  we  were,  however,  able  to  detect  the  silver,  even  to  less 
than  I  part  in  500. 

In  making  the  silver  alloys,  the  proportion  first  tried  was  1  silver  to 
1$0  steel ;  the  resulting  buttons  were  uniformly  steel  and  silver  in  fibres : 
the  silver  being  likewise  given  out  in  globules  during  solidifying,  and  ad« 
heriiig  to  the  surface  of  the  fused  button ;  some  of  these  when  forged 
gave  otit  more  globules  of  silver.  In  this  state  of  mechanical  mixture, 
the  little  Imrs,  when  exposed  to  a  moist  atmosphere,  evidently  produced 
voltaic  action,  atid  to  this  we  are  disposed  to  attribute  the  rapid  destruc- 
tion of  the  metal  by  oxidaUon,  no  such  destructive  action  taking  place 
when  the  two  metals  are  chemically  comhuied.  These  results  indicated 
the  necMtsity  of  diminishing  the  quantity  of  silver ;  and  1  silver  to  800 
•teel  was  tried.  Here,  again,  were  fibres  and  globules  in  abundance. 
With  1  to  3<X),  the  fibres  diminished,  but  still  were  present :  they  wert 
detected  even  when  the  proportion  of  1  to  400  was  used. 

XXVI. 

Useful  Alloy  of  Silver  with  Steel. 

When  1  part  of  Silver  and  500  parts  of  Steel  were  properly 
fused,  a  very  fine^button  was  produced.  No  Silver  appeared 
on  its  surface  ;  when  forged,  and  dissected  by  an  Aad,  no 
fibres  were  seen,  although  examined  by  a  higmy  magnifyuu; 
power.  The  specimen  forged  remarkably  veil,  mthou^ 
very  hard ;  it  had  in  every  respect  the  most  favourable  ap-> 
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pearanoe.  Bj  a  delicate  tort,  every  part  of  the  bar  shewed 
SUTer.  This  Alloy  is  decidedly  superic^  to  the  Tery  best 
Steely  and  this  exoellcnce  is  unauestioiiably  owing  to  comln- 
nation  with  a  minute  portion  ot  Silver.  It  has  Men  repeat- 
edly made,  and  always  with  the  same  success.  Various  cut* 
ting  tools  have  been  made  from  it  of  the  best  quality. 

O^aenmiitm^  This  alloy  is  perfaaps  only  inferior  to  that  of  sted  with 
iliodiiiniy  and  it  may  be  procured  at  a  imall  expense ;  the  value  of  die 
silfer.  where  the  proportion  h  so  smalf^  is  not  worthy  of  consideration ; 
U  will  probaUy  be  applied  to  many  important  purposes  in  the  arts. 

XXVII. 

WooTZ. 

Pure  Steel,  in  small  pieces,  was  heated  'intensely  for  a 
long  time,  and  formed  a  highly  crystalline  Carburet  This 
being  broken,  and  rubbed  to  powder  in  a  mortar,  was  mixed 
with  pure  Alumine,  and  the  wnole  intensely  heated  in  a  close 
crucible  for  a  considerable  time.  The  result  wds  a  brittle 
Alloy  of  a  white  oobur,  and  close  granular  texture.  When 
700  grains  of  good  Steel,  and  40  of  the  Alumine  Alloy, 
were  fused  together,  they  yielded  a  good  malleable  button, 
which  being  forg^  into  a  bar  and  polished,  gave,  by  the 

S plication  of  diluted  Sulphuric  acid»  the  bc^autiful  damask 
ich  is  peculiar  to  Wootz ;  and  which  Wootz  retains  even 
after  repeated  fusions.  A  second  specimen  obtained  from 
500  grains  of  the  same  Steel,  and  67  of  the  Alumine  AUoy, 
possessed  all  ihc  appredable  characters  of  the  best  Bombay 
Wootz. 

XXVI 1 1. 

Imitation  of  Mbtboric  Iron. 

In  order  to  imitate  the  Siberian  Meteoric  Iron,  Messrs. 
Stodart  and  Faraday  fused  some  horse  shoe  nails  with  10 

Ear  cent  of  Nickel.  The  metals  were  found  perfectly  com- 
ned,  and  when  polished,  the  Alloy  had  a  yellow  tinge.  It 
was  less  rusted  in  a  moist  atmosphere  than  pure  Iron,  but 
what  was  singular,  the  same  quantity  of  Nickel,  when  Alloyed 
with  Steely  accelerated  its  rusting  instead  of  preventing  it 

XXIX. 

Print er'^s  Types. 

Put  into  a  crucible  5  ounces  of  Lead,  and  when  it  is  in  a 
state  of  fusion,  throw  in  an  ounce  of  Antimony ;  these  metals 
in  such  proportions  form  the  Alloy  of  which  common  printing 


MSTAILIC  ALL0Y9.  11 

Upe»  are  made.  The  Antimcmy  eives  a  haidness  to  the 
Lead^  without  which,  the  type  would  speedily  be  rendered 
tudess  in  a  printing  press. 

XXX. 

Allot  fok  Small  Types,  and  Sterkottpe  Plates. 

Melt  4^  ounces  of  Lead,  and  throw  into  the  crucible  an 
ounce  of  Antimony  and  half  an  ounce  df  Bismuth :  these 
metals  will  conibine,  forming  an  Alloy  of  a  peculiar  quality. 
This  quality  is  expannon  as  it  cools ;  it  is  therefore  wdl 
suited  for  tne  formation  of  small  printing  types,  (particularly 
when  many  are  cast  tcgether  to  form  Stereotype  plates),  as 
the  whole  of  the  mould  is  accurately  filled  witn  tne  Alloy ; 
consequently  there  can  be  no  blemish  in  the  letters.  But  if 
a  metal  or  Alloy  liable  to  contract  in  cooling  were  to  be  us^ ; 
the  effect  of  course  would  be  yery  different. 

ObterwUhd,  The  proprietors  of  different  founderieR  adopt  different 
compotitioiis  for  stereotype  plates.  Some  form  an  alloj  or  8  parts  of 
leadf  8  parts  of  antimony^  and  |  part  of  tin. 

XXXI. 

Veey  Fusible  Alloys. 

Put  into  a  crudble  4  ounces  of  Bismuth,  and  when  m  a 
state  of.  fusion,  throw  in  2^  ounces  of  Lead,*  and  an  ounce 
and  a  half  of  Tin ;  these  metals  will  combine,  forming  an 
Alloy  fusible  at  the  temperature  of  boiling  water ;  the  dis- 
covery  of  which  is  ascribed  to  Sir  Isaac  Newton.  Mould 
this  Alloy  in  bars,  and  take  them  to  a  Silversmith^s  to  be 
made  into  half  a  dozen  tea-spoons.  If  one  of  these  be  given 
to  a  stranger  to  stir  his  tea,  as  soon  as  it  is  poured  from  the 
teapot ;  he  will  be  not  a  little  surprised  to  find  the  spoon 
melt  in  the  teacup. 

Observation,  Tne  fusibility  of  this  alloy  is  certainly  surprising,  for 
the  fusing  temperature  of  each  of  its  components  singly,  b  nigher  than 
twice  that  of  boiling  water.  Bismuth  fuses  at  476^  lead  at  612^>  and 
thi  at  i4S* ;  whilst  water  boils  at  S12^. 

XXXIU 

Melt  together  an  ounce-of  Zinc,  an  ounce  of  Bismuth,  and 
on  ounce  m  Lead ;  this  Alloy  is  remarkably  fusible,  (although 
each  of  the  metals  separately  requires  considerable  heat  to 
melt  it),  and  may  be  melted  even  bjr  moderately  hot  water : — 
it  is  said  that  this  Alloy-  will  remain  in  a  fused  state  on  a 
sheet  of  paper,  over  the  flame  of  a  lamp  or  candle. 
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(Hmenfation.  This  compotition,  with  the  addition  of  a  fniall  propof 
tion  of  mercurr,  is  used  for  injecting  the  y essirir  of  various  atnatoiniaJ 
nreparatioiit ;  also  for  taking  correct  casts  of  various  cavities  of  the 
body,  as  those  of  the  ear.  The  animal  structure  may  be  corroded  ana 
separatetl  by  means  of  a  solution  of  potass  in  water ;  and  the  metallic 
cast  will  be  preserved  in  an  isolated  state. 

AMALGAMS. 

AMALGAMATION  is  the  combination  of  Mercury 
with  any  other  metal.  The  compound  has  always  been  caOed 
on  Amalgamy  though  properly  speaking  it  is  an  Alloy.  771^ 
gefieral  way  of  combining  Mercury  with  metah  is  by  heat. 
Amalgams  of  some  metals  may  be  made  by  merely  triturating 
them  with  Mercury  in  a  mortar, 

XXXIII. 

A 51  ALCAIC  OF  Gold  or  Silver. 
Place  a  Gold  leaf  in  the  palm  of  the  hand,  and  pour  upon 
it  a  globule  of  Mercury.     The  latter  will  be  seen  to  absorb, 
or  combine  with  the  ^old,  in  the  same  manner  as  sugar  or 
table  salt  mixes  with  water. 

Observaiioni.  Persons  who  have  taken  mercurial  preparations  inter- 
.  nally^  seldom  fail  to  observe  the  readiness  with  which  the  mercury  trans- 
udes through  the  pores  of  their  skin,  attaching  itself  to  the  gold  of  their 
watches,  rings,  sleeve-buttons^  or  eai -rings,  and  rendering  them  of  a 
white  colour.  A  piece  of  ^old,  of  the  thickness  even  of  a  guinea^  being 
rubbed  with  quicksilver,  is  soon  penetrated  by  it,  and  made  so  fragile, 
that  it  may  he  broken  between  the  fingers  with  ease. 

It  is  this  property  which  quicksilver  has  of  uniting  itself  with  gold, 
and  silver,  that  has  rendered  it  of  such  great  use  to  the  Spaniaraa  hi 
America.  They  reduce  the  earths  or  stones,  contaming  gold  or  silver  in 
their  metallic  states,  into  a  very  fine  powder ;  they  mix  this  powder  with 
quicksilver ;  and  the  quicksilver,  having  the  quality  of  uniting  itself  with 
every  particle  of  those  precious  metals,  but  being  incapable  of  uniting 
with  any  particle  of  earth,  extracts  the  metals  from  the  largest  ^rtiont 
of  earth.  The  quicksilver,  which  has  absorbed  either  ffold,  or  silver,  or 
a  mixture  of  boui,  is  separated  frum  the  substance  it  has  absorbed  by 
evaporation  ;  the  quicksilver  flies  off  in  vapour,  and  the  precious  metal 
reuiaina  hi  the  vessel. 

XXXIV. 

Put  two  drains  of  Mercury  into  a  crucible,  and  heat  it 
until  a  vapour  be  seen  to  arise  from  it ;  now  throw  into  the 
crucible  1  dram  of  Gold  or  Silver,  and  stir  them  witli  an  Iron 
rod.  When  the  Gold  or  Silver  is  known  to  be  fiised,  the 
Amalgam  is  formed,  and  should  be  poured  into  a  bason  of 
cold  water ;  when  cool,  pour  off  the  water,  and  coUeot  the 
Amalgam,  which  will  be  a  yellowish  silvery  mass  of  about 
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the  oonaistency  of  loft  butter.  This,  after  having  been  bruised 
Jd  a  mortar,  or  shaken  in  a  strong  phial,  with  repeated  por- 
tions of  salt  and  water,  (till  the  water  ceases  to  be  fouled  by 
St,)  is  fit  for  use,  and  may  be  kept  for  any  length  of  time 
"^thout  injury,  in  a  corked  phiaL 

Ohertfaiioni,    It  is  of  estential  importance  that  the  materiab  of  4liis 

imfi]gain>  and  espedally  the  mercury^  should  be  perfectly  pure,  as  the 

Seast  portion  of  lead  or  bisrauth  would  very  materially  injure  the  beauty 

^Df  the  ^nOdhig,  (when  the  amalgam  is  used  for  this  purpose,)  by  deterioF- 

^ting  ui«  cdour  of  the  gold,  and  filling  it  with  black  specks.    On  tUs 

•suxount,  no  mercury  should  Le  employed  but  what  has  been  distflled 

Aom  the  red  oxide  of  mercury,  (red  precipitate)  either  alone,  or  mixed 

'^f  ith  a  little  charcoal  powder.    When  any  substance  is  to  be  sUvered 

mxt  ffilt,  it  must  be  first  made  very  clean ;   (copper,  for  example)  then 

subbed  over  with  the  amalgam,  and  then  exposed  to  a  heat  of  €6^ ; 

^^hen  the  mercury  will  fly  off,  leaving  a  coat  of  silver  or  ^Id  on  the  cop- 

ner.    There  are  furnaces  constnicttS  for  the  volatillzatbn  of  mercury 

lirom  gilded  vessels,  by  which  the  vapour  of  the  mercury  is  prevented 

€rom  afEecting  the  hands  or  face  of  the  operator :  before  this  invendun, 

gilding  was  a  very  unwholesome  occupation. 

XXXV. 

Amalgam  of  Sodium. 

Place  a  globule  of  Sodium,  weighing  15  gruns,  in  a  dry 
watch-glaai,  and  bring  into  contact  with  it  lO  grains  of  Mer« 
cury.  They  will  instantly  combine,  forming  a  solid  Alloy  of 
beautiful  lustre.  During  this  combinaUon,  considerable  neat 
will  be  given  out 

XXXVI. 

Amalgam  of  Potassium. 

Place  a  globule  of  Mercury  of  the  size  of  a  pea,  on  a  piece 
of  writing  paper,  and  bring  near  to  it  a  globule  of  Po- 
tassium of  tne  ^ze  of  swan  shot ;  touch  the  paper  so  that 
the  two  metals  may  come  in  contact  The  instant  this  takes 
place,  heat  will  be  given  out,  and  they  will  incorporate,  form- 
ing a  complete  Amalgam. 

OUervaikn.  This  amalgam,  in  a  few  seconds,  will  become  solid,  al« 
thcR^  only  a  small  quantity  of  a  solid  metal  has  been  used,  with  double 
its  sue  of  a  fluid  one.  It  is  b^  this  cousplidation  and  condensation  of 
their  particles  that  the  heat  is  given  out :  consequently  the  specific  gra- 
rity  ol  (he  new  compound  is  greater  than  that  of  the  separate  bodies. 

XXXVII. 
PhXNOMENA   on    the  separation  of   P0TAS8IITM    FAOM 

ITS  Amalgam. 
Put  the  above  mentioned  solid  amalgam  mto  a  tea-cup^ 
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_  wmrm  or  cold  water : — The  Potjusium  will  here 
iU  greater  affinity  for  Oxyg^Ti  than  fiir  Mercury,  by 
quickly  feavtng  the  latter  (which  of  course  sinks  to  the 
biiltom\  and  combining  with  the  former,  which  it  takes  from 
the  water.  The  Hydrogen  will  be  set  free,  and  the  whole 
•cticm  will  be  aooompanied  by  considerabJe  noi&e.    Turmeric 

Kper  immer^  in  the  tca^^up  will  show  that  a  solution  of 
Hasa  has  been  formed.  A  similar  effect  will  take  place,  but 
utMCoompanied  by  noise,  when  this  Amalgam  is  expoied  ta 
th«  ictioii  of  the  sir. 

XXXYIIL 
Amalgam  foe  TI{E.CtIBHI0>f8  0F  ElKCTEICAL  MACHINEEf- 

Melt  together  in  a  crucible  S  drama  of  Zinc,  and  1  of  Tin  ; 
when  fused  pour  them  into  a  cold  crucible,  containing  5  drams 
of  Mercury.  The  Mercury  will  combine  with  those  metals, 
and  form  an  Alloy,  (or  Amalgam,  ai  it  is  called,)  fit  to  be 
rubl>ed  on  the  cushions  which  press  the  plate  or  cylinder  of 
an  Electrical  machine.  Before  the  Amalgam  is  applied,  it  is 
proper  to  rub  the  cushion  with  a  mixture  of  taUow  and  bees- 
wax. 

XXXIX. 

Alloy  foe  Vaenishing  Ficures. 

Fuse  H  an  ounce  of  Tin,  with  the  same  quantity  of  Bis* 
niuth,  m  a  crucible  ;  when  melted,  add  h  an  ounce  of  Mer- 
cury. When  perfectly  combined,  take  the  mixture  from  the 
fire  and  cool  it  This  substance,  mixed  with  the  white  of 
an  egg,  forms  a  very  beautiful  vamiah,  for  plaster  figures, 
he. 

XL*  • 

Alloy  foe  Silverikg  Glass  Globes,  &c. 
For  this  purpose,  1  part  of  Mercury  and  4  of  Tin  have 
been  used  ;  but  if  two  parts  of  Mercury,  one  of  Tin,  one  of 
Lead,  and  one  of  Bismuth,  are  nicked  together,  the  compound 
which  they  form,  will  answer  tlie  purpose  better :  either  of 
them  must  be  made  in  an  iron  ladle,  over  a  clear  fire,  and 
must  be  frequently  stirred*  The  gla*s  to  be  silvered  must 
be  very  dry  and  clean.  The  Alloy  is  poured  in  at  the  top, 
and  shaken  until  die  whole  internal  surface  is  covered, 

XLI. 

Alloys^  which  Ftiss  when  ecbbed  tociethee* 
Helt  2  drams  of  Bitmutb  and  2  drams  of  Lead  ai  separate 
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cnicibles;  pour  them  into  separate  vcsselsj  containing  a  dram 
<if  Mercury  in  each;  when  cold,  these  Alloys  will  be  in  a 
aolid  state,  but  if  they  are  rubbed  against  each  otlier,  thej 
^11  instantly  enter  into  fusion. 

COMBINATION  OF  METALS  WITH  OTHER  SUBSTANCES, 

Although  the  iubjecU  of  the  six  JhUmcing  experiments  da 
wwt  strictly  come  under  th€  head  of  Aliof/s ;    stilly  as  after 
preparation^  the  compounds  possess  a  metallic  lustre^  tluy  are 
inserted  in  this  place, 

TuL"NlSFoaMATlOK  OF  I  RON  INTO  StEKL. 

Fuse  by  a  considerable  heat  in  a  cnicible*,  about  4  ounces 
of  Cast  iron  (which  is  a  Carburet  of  iron.)  Whilst  in  a  state 
of  fusion,  immerse  in  it  a  polished  Iron  wire  about  -^  or  ^\y  of 
an  indi  in  diameter,  and  keep  it  there  for  a  considerable  time, 
hut  not  so  long  as  to  fuse  it.  When  cold,  the  wire  will  be 
so  hard  as  to  resist  the  action  of  a  common  file,  being  con- 
Terted  into  Steel. 

ObMrvQtitmt.  Here  the  pure  iron  robs  the  carburet  of  apt^rtlon  ofiti 
carbcm,  and  is  itself  converted  into  a  carburet.  The  converston  of  iron 
iiiio  fteel  in  this  way  may  be  proved  by  dipping  the  end  of  the  wire  in 
mtric  acid*  when  it  will  turn  black:  this  will  not  be  the  case  with 
pure  iron* 

Another  firoeess  for  Tnaking  steel,  is  by  cementation,  or  heating  Iron 
with  chATCoai  in  a  crucible.  This  process  can  be  slopped  before  the 
Miffiioe  ha*  been  m  far  penetrated  as  to  convert  the  whole  substance  of 
the  iron  into  steel.    The  operation  b  called  coiie' hardening. 

No  fiict  can  be  of  i^reater  importance  to  the  artist,  lliati  to  know  how 
la  give  lo  steel  an  exact  degree  of  temper,  varying,  however*  exactly 
iOCOrdliig'  to  tli«  various  purposes  to  wfiich  that  steet  is  intended  to  be 
applied.  The  wootz  of  the  Indians  has  very  remarkable  qualitiefl,  and 
may  be  considered  as  steel  of  a  very  superior  kind,  or  at  least  of  having 
properties  equal  to  steel  of  tlie  first  manufacture.  When  the  sui face 
of  atrr  pseoe  of  steel,  after  having  been  cleaned  perfectly  by  polishing  or 
SritK&ig,  is  heated  again  to  a  certain  temperature,  it  iirst  acquires  a  straw 
colour,  which  wiU  ^adually,  on  receiving  a  higher  heat,  change  to  a  full 
gold  colour  with  ruddy  purple  streaks,  then  a uer wards  become  of  a  fut] 
nirple  yialetj  and  lastly  idtra-marine  blue.  These  coburs,  respectively, 
omct  the  artist  to  stop  within  that  range  of  temperature  at  which  they 
oeeur,  to  arrest  the  temper,  which  is  Jone  by  plunging  the  metal  into 
oddd  water,  or  grease,  which  by  particular  artists  is  occaiiionally  employed. 
The  first  aegTte  of  yellow,  in  the  act  of  tempering,  fits  the  &teei  for  the 
hardness  requisite  for  the  edges  of  chisels  and  pundies  wbicb  are 
to  be  cftmbyed  upon  iron  itiielfl  The  full  gold  colour  or  incipient  purple 
hue  fits  the  ateel  tor  chisels  which  are  to  be  employed  upon  the  softer  me* 
tiU ;  if  we  go  on  to  a  somewhat  deeper  tint  of  ptirple,  we  obtain  that 
iUte  wlucb  is  best  adapted  for  edge  tools ;  whilst  ttie  full  violet  or  blue, 
is  ihe  ooudlUon  always  sought  in  the  maniifacture  of  wateb  springs. 
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Hiwdi  of  a  dmgj  jtMnw,  (wbich  will  occur,  uileu  care  b«  used^) 
i  die  blue,  a  decree  of  noltneis  f{>re1gii  to  the  viewM  of  the  artist 

I  h  much  more  readiJj  broken  by  bending  than  Iron  :  whtpn  a  bar 
E^t  fa  broken*  the  fracture  it  quite  dinereiit  from  that  of  iron.  A  bar 
nf  tmtgh  ifoa  exhibits  a  fibrous  appearance  on  fractiine,  the  surface  beang 
fny  raugh  and  ri^d  at  the  ends  of  the  respective  fibres  ;  when  ateel  b 
broken  h  sheirj  tlSt  it  i«  cotnpoaed  of  strong  gTuim  of  a  plated  structure, 
•ikI  ]>re3cntf  a  whitish  grey  surface  much  (ilainer  than  that  of  broken 
Iran* 
The  most  uaefiil  c^ualitiea,  by  which  steel  excels  iron,  are  the  itrong 
citi  of  its  partK,  and  the  extraordiiiarj  hardneis  it  accjuires  on  beiti|r 

rdy  cooled  afier  having  beeti  made  red  hot.     It  can  thut  be  har- 

defied  to  BO  high  a  degree^  as  not  only  to  cut  iron  with  ease,  hut  even 
•tee)  iueJf,  in  its  softer  state.  Dr.  Black  asaertji,  that  a  steel  wire  of  orte- 
teiith  of  an  inch  in  diameter,  wiJIjust  break  when  loaded  with  9U0  Iht* 
weight,  if  |>roperly  tempered  ;  but  it  will  lift  upwards  of  tOO  lbs,  weight 
iu  iu  touglt  sute. 

This  exceiiske  hardness  ii  at  tended  with  perfect  rigidity  and  inflex- 
ibility ;  andj  in  ct>n^eqtience  sttel  is  l9  a  certain  degree  brittle.  Files, 
for  instar»ce,  when  hardened  to  this  degree^  can  be  broken  by  sun  ply 
dropping  ibeui  on  the  ground.  • 

XLIII. 

MakufactuAe  of  Steel  in  Peesia, 
At  the   Laboratory   of  the  Royal   Institution,   London, 
Oosud   Muhammed  Ali,  a  noble  Pereian,  thus  described 
the  Persian  mode  of  manul'aciuring  Steel 

Iron  is  brought  from  the  mountains ;  a  square  place  is 
built  up>  about  tour  feet  in  the  side,  and  five  or  six  feet  high, 
the  walls  being  eight  or  nine  inches  tliick ;  stonea  of  a  slaty 
kind  are  put  across  this  on  the  iiiside^about  eighteen  inches 
from  the  bottom^  so  as  to  tbrm  a  grate ;  below  Uiih  is  a  cham- 
ber for  the  reception  of  the  melted  Steel,  and  above  it  u 
placed  the  Iron,  m  bars,  and  Charcoal  intermingled  together* 
There  are  three  apertures  just  above  the  grate  into  the  fur- 
nice,  into  which  air  is  propelled  from  bellows,  worked  by 
men  sitting ;  a  tire  is  liglited,  and  the  heat  raised,  fresn 
Charcoal  is  thrown  on,  as  that  in  ttie  furnace  bums  away ;  and 
as  the  Iron  becomes  carbonized,  it  melts  and  falls  through 
the  grate,  as  fluid  cast  Steel,  into  the  chamber  beneatli,  from 
whence  it  is  taken  and  cast  into  ingots. 

From  3  to  4  cwt.  is  placed  in  such  a  furnace,  and  there  is 
a  loss  of  about  one  third  from  oxidation  and  adhesion  to  tha 
rides.  The  operation  requires  from  3  to  4  days,  with  con- 
stant blowing.  Muhammed  Ali  described  the  Charcoal  as 
being  exceedingiy  heavy  and  hard,  and  very  unlike  our 
Charcoal ;  but  ne  did  not  know  of  what  wood  it  was  made. 
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XLIV. 

To  MAKE  Cast  Steel. 

Put  20  parts  of  pure  Iron  in  small  pieces  into  a  crucible, 
irith  6  parts  of  powdered  chalk,  and  6  parts  of  powdered 
Jlessian  crucible  ware.  Dispose  the  whole  so,  ttiat  after 
iusion,  the  Iron  may  be  completely  covered,  to  prevent  the 
least  contact  with  the  air.  Now  give  the  crucible  a  gradual 
lieat,  and  then  expose  it  to  a  white  heat.  Generally,  an  hour 
^ill  be  sufficient  to  convert  2  pounds  of  Iron  into  exceedingly 
liard  Steel,  capable  of  bein^  ibrged ;  an  advantage  not  pos- 
sessed by  Steel  in  the  usual  manner. 

Observations,  Here  the  iron  is  formed  into  a  carburet  by  combination, 
whh  the  carbon  of  the  chalk  and  crucible  powder. 

In  the  pretent  age  of  invention  and  improvement  in  the  arts,  none 
•eem«  to  promise  greater  benefits  tu  society,  than  Messrs.  Perkins,  Fair- 
man,  and  Heath's  Siderographia ;  or  mode  of  engraving  upon  steel,  and 
then  transferrin?  the  same  to  steel  or  other  metals.  This  invention  de- 
servedly demands  while  it  receives  the  admiration  of  every  lover  of  the 
Fine  Arts ;  and  at  the  same  time  it  presents  the  means  of  perfietuatiiig 
whatever  is  beautiful  in  the  art  of  engraving,  and  will  probably  produce 
a  general  refinement  hi  the  public  taste,  by  furnishing  engravings  of  the 
most  beautiful  kinds,  at  the  same  cost  as  those  of  inferior  execution.-— 
The  advantages  to  be  derived  from  the  use  of  this  invention  are  various ; 
but  that  to  which  it  has  been  applied  almost  exclusively,  and  with  per- 
fect success,  has  been,  to  securb  Papkr  Currency  from  Forgery  ;  an 
<^ject  not  before  attained  by  any  other  plan,  but  of  the  first  importance 
as  it  respects  national  morality,  which  cannot  be  maintained  except  by 
the  absence  of  temptation  to  crime. 

Having  been  permitted  to  examine  the  Siderograpliic  procesF,  we  pro- 
ceed to  Jay  a  concise  account  of  it  before  our  readers.  Steel  blocks  or 
plates  of  sufficient  size  to  receive  the  intended  engraving  are  softened  or 
decarbonated  upon  their  surfaces,  and  thereby  rendered  a  better  ma- 
terial for  receivmg  all  kinds  of  work  than  even  copper  itself.  After  the 
mteoded  work  has  been  executed  upon  the  block,  it  is  then  hardened  with 
great  care  by  a  new  process  which  prevents  injury  to  the  most  delicate 
work. — ^A  cylinder  of  stfel,  previously  softened,  is  then  placed  in  the  trans- 
fierring  press,  and  repeatedly  passed  over  the  engraved  block,  by  which 
the  engraving  is  transferred  in  relirf io  the  periphery  of  the  cylinder,  the 
press  having  a  vibrating  motion  equalling  tnat  of  the  cylinder  upon  its 
axis,  by  which,  new  surfaces  jire  presented  equalling  the  extent  of  en- 
graving. Thb  cylinder  is  then  hardened,  and  is  ready  for  indentmg 
either  copper  or  steel  plates,  which  is  done  by  placing  it  in  the  same  press 
before  described,  and  lepeatedly  passing  it  over  the  copper  or  steel 
plates,  therebv  producing  another  engraving  identicalltf  like  that  upon 
the  original  block ;  and  this  may  be  repeated  upon  any  required  number 
of  platen,  as  the  original  engraving  wiU  remain  to  produce  other  cylin- 
ders if  ever  required,  and  when  transferred  to  steel  plates  and  hardened, 
these  will  also  serve  as  addhional  matrices  for  the  production  of  new 
cylinders.  This  iiiveution  promises  to  be  of  great  advantage  to  some  of 
our  m^nufaotures,  particuuuriy  that  oi  pottery,  which  may  no  v."  be  em** 
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bdMed  witb  beautiM  en^ravuigi^  so  as  to  place  the  iuecassfiil  compe- 
iltkm  of  oOier  nations  at  a  inone  distant  fwriod*  It  may  also  be  appfied 
with  great  atlFanta^e  to  Calico  priutiiig,  by  producing  Piitire  new  pat- 
lemadpon  tb'?  cylintJers  from  which  they  are  pdnled,  an  object  of  gn?at 
iin|x>rtance  to  our  manufacturings  liiteresls*  Tnete  are  aiDOn;^  ks  obrlous 
applications;  but  aa  a  means  ot  renderbig  Forgery  imphacticailb.  It 
ciaims  tbc  attention  of  statesmeii  and  the  gratitude  of  philafitbropifttK^ 
who  ahudder  at  the  hundred*  ol  rictims  which  are  now  immotated  to 
the  laws,  by  the  facility  with  which  they  may  lie  violated. 

XLV 

i  Pe£Paeation  or  Crystallized  Sulphurkt  of  I  boh 

Similar  to  tfmtjbund  m  Slates^  ^-c. 

Weigh  I  ounce  4  dranis  and  32  grains  of  pure  Iron  filings; 
also  1  ounce  6  drutiis  and  40  grains  of  Sulpluir,  Fyt  the 
Sulphur  into  a  clean  crucible,  and  when  fused,  put  ihc  Iron 
filings  in.  These  substances  will  unite  into  a  nody,  of  the 
lustre  of  pure  Gokl  If  the  crucible  be  left  to  cool  a  little; 
and  if  when  a  crust  is  formed  at  tbe  top,  the  bottom  be 
broken  off,  a  cubical  crystal litie  structure  will  l>e  displayed, 

Ohjermtiom,  In  Wakf,  when  the  racks  arc  blasted  for  the  pur|)0»e« 
of  making  roads^  iquare  cubts  are  found  of  a  bright  metallic  apjiearance, 
very  much  rcaembling  dice,  the  aide*  and  angles  of  which  are  at  true 
lU  if  formed  and  pulished  by  the  hand  of  an  experienced  mechanic* 
Thry  conEiit  of  Anlphiir  and  iron  :  large  quaiitJtiea  of  them  lie  about  the 
mouthaof  the  Ihirit  mifie»  in  Anglesca.  Their  size  varies  from  1-Mth  to 
3*iihicif  an  iiaih  (n  diameter,  and  Ihey  are  generally  imbedded  sio  iirmlj 
in  the  matrix  of  Uie  stone,  that  it  h  difficult  to  extract  them  perfect 


XLVl. 

I 

PrEFABATION  of  AuRUM  MtJSIVUM, 

If  g  ounces  of  Sulphur  and  S  ounces  of  Oxide  ofTm  are 
put  into  a  retort,  and  submitted  to  a  considerable  heat  unti! 
the  Oxygen  is  driven  off  from  the  Tin,  with  part  of  the  Sul- 
phur, in  the  form  of  Sulphuroua  acid;  a  beaotiful  yehow  scaly 
substance,  having  a  metallic  lustre  like  Gold,  will  rcmun. 
This  has  been  tenned  An  rum  Musivum  or  Mosaic  Gold, 
but  it  is  really  a  Sulphuret  of  Tin. 

Ohittvation.  It  is  probable  that  thb  was  one  of  the  subitances  which 
tbe  aldiy  mists  of  the  middle  ages  were  enabled  to  impose  oti  their  cre- 
dulous contem|)oraric8  as  iransmuied  gold. 

XLVII. 
FHOSFHUltET  OF  NlCIBL. 

Nickel  combines  with  Phosphorus.     This  is  done  by  de- 
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composing  "Phosphoric  acid : — that  is,  by  mixing  Phosphoric 
glass.  Charcoal,  and  Nickel,  and  fusing  thera  together ;  or,  it 
mar  be  prepared  by  adding  bits  of  Phosphoroa  to  the  metal 
while  it  IS  red  hot,  in  a  crucible.  It  acquires  an  addition 
of  one-fifth  part  of  its  weight,  but  it  parts  with  a  small  portion 
of  Phosphorus  as  it  cools.  The  Phosphuret  of  ^iickel  is 
of  a  more  brilliant  and  pure  whitu  tlian  the  metal  itself. 
Its  texture  resembles  a  collection  of  small  needles  heaped 
together. 

Otmrvatip^*  Nickel  combmes  readily  with  iulphur,  and  forms  with 
it  aftulpburet,  which  ti  aomewhat  differ  en  t  in  iti  propertka  from  the 
naUVe  fulpiiurei.  It  is  bardj  of  a  yeilowifch  colour,  arid  in  smaU  bril- 
liant fkceU.  When  it  h  strongly  healed  in  the  open  air,  it  givef  out 
luminous  ip4J*ki« 

Nickel  ejitera  into  combination  with  several  of  the  metali,  and  form* 
with  them  allojt^  the  properties  of  which  are  but  liltie  known.  With 
cobalt  ami  ar*eiiic  it  fbrmi  native  alloys.  The  alloy  with  the  latter  is 
«f  a  reddish  colour,  has  no  magnetic  property,  is  considerably  harder, 
aad  iti  ipecific  gravity  ib  lew  than  the  mean  specific  gravity  of  the  two 
naetitla.. 

XLVllJ, 

Phospuubet  of  Copi-er. 
The  following  is  a  mode  of  giving  to  Copper  the  grain  and 
hardne«!%  of  Steel.  The  Copper  is  to  be  fused  with  t^vo  parts 
of  Phosphoric  glass  and  1-1 2th  of  Charcoal  powder.  The 
(havings  of  the  metal  are  to  he  placed  in  ettrata,  with  tlie 
glass  and  Charcoal  powder,  and  the  crucible  exposed  to  a  fire 
•uffirientljr  strong  to  fuse  the  glass.  There  is  thus  formed 
Phosphonis,  the  greater  part  of  whieh  bums^  while  the  rest 
combineft  with  the  Copper,  When  the  crucible  ha*  cooled 
and  is  broken,  the  Phosphorated  Copper  is  found  in  the  fonn 
of  a  grey  brilliant  button  under  the  glass^  which  has  passed 
to  a  state  of  red  enamel  By  this  operation  it  is  increased 
in  weight  one-twelfth. 


Olirrta/t^mi.  The  copper  thus  combined  with  phospborui  acquire* 
tbelmrdnM*  offitet;],  of  which  it  baa  the  era  in  and  coIouTj  and  like  it, 
if  fQac«|>tJble  of  the  finest  polish :  it  can  be  eeaily  tnmed,  and  daes  ri<>t 
beeoRit  altered  in  the  air.     llie  copper  emiu  tio  smell  when  nibbed. 

The  dark  red  enamel  which  in  formed  in  this  cx(>eTimeiit,  may  be 
cnrpJofcd  with  advantage  for  porcelain  and  other  enamelt,  as  thij  red 
I  not  alter  iii  the  fire. 

WELDING. 

Wfiding'  U  the  art  of  Joining  bif  means  of  heat  and  per^ 
[>§if9ion^  two  or  more  pieces  of  the  same  metal;    so  as  when 
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Jtmihgd  or  polished  to  appear  one  single  piece,  Ttnthoid  the 
least  mark  or  Jissure^  ami  remkring  rivets  or  iolder  unne* 
cessary*  T!ie  Metals  which  are  capable  of  being  welded  are 
very  few;  but  oftJiese^  Platinum  andiron  are  ilureby  rendered 
of  the  greatest  uiUiti/ Jbr  the  mannjacture  of  vessels,  4"^. 
which  require  toud^mess ;  such  as  Steam-engine  boilers,  ITie 
extreme  infusibilittf  if  Platinum  renders  its  welding  pro^ 
peril/  of  the  greatest  advantage^  as  it  would  otherwise  be 
almost  absoluieltf  impossible  to  form  it  into  vessels  of 
capacitj/, 

XLIX. 

Welding  of  Ikon. 
Place  two  bars  of  Iron  m  a  black  smithes  forge,  and  give 
them  a  white  lieat ;  observe  now  when  one  of  them  at  its  hot 
part  has  a  glossy  surface  ;  in  this  case^  take  out  both  pieces 
ouickly  ;  let  an  assistant  place  tlieni  on  an  anvil  one  abov^ 
tne  other,  and  strike  hard  and  repeatedly  with  a  large  ham- 
mer :  the  twc*  bars  will  now  be  incorporated,  or  welded  to- 
gether,  and  their  junction  cannot  be  discovereiij  if  the  oper- 
ation has  been  well  conducted. 

OhtervAtion*    Thi*  art  of  weldiiiff  iron  ia  familiarly  known  to  every 

fjarSsh  blackamilh  ;—Ltideedl  it  coiiHtitutes  the  principal  part  of  hii  art: 
br  without  this  pmp^rty,  iron  could  irol  be  formed  into  chainsi  or  other 
articles,  whose  cohesion  at  the  joifiti  are  intended  to  resitt|^reat  mecha* 
nicul  force.  In  China,  near  Kingiung,  there  h  a  bridge,  whicb  extendi 
between  two  bfgh  mountainSj  formed  entirely  of  wdded  iron,  U  iscom- 
poicil  of  chains  ;  viz.  21  in  number,  which  stretch  across  the  valley,  aiid 
are  held  jn  their  proper  positioni  by  otheri  which  cross  tliem.  This  it 
truly  a  pruuJ  inuunmeiii  of  the  aria  in  a  country  which  somt  term 
harb<irout^ 

In  England,  the  ingenuity  and  per»everai*ce  of  Mr.  Telford,  will 
ihortly  accomplish  a  work  of  similar  magnitude  over  the  ^{enai  Strait; 
riz.  to  connect  Wiile«  with  the  Isle  ol  Angle  sea. 
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Welding  Peopkett  of  Platinum. 

Place  two  small  bars  of  Platinum  on  a  forge,  and  give 
them  an  intense  heat.  When  ibey  are  quite  white^  and 
present  a  glossy  surface,  place  one  above  the  other  on  an 
anvil|  and  strike  tliem  hard  with  a  haninier :  the  two  pieces 
will  unite,  a.s  if  they  had  been  jnirt  of  the  same  bar.  This, 
and  the  inalleahle  property  of  Platinum  render  it  very  useful 
for  the  formation  of  ctiemreal  vessels  or  utensils ;  as  FlatiQum 
ia  BO  infusible  as  not  to  allow  of  being  cast  into  a  mould. 
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LI. 

Welding  Peopebtt  of  Sodifm, 


If  four  or  fiv 


',  of  Sodiu 


brought  togetli* 


h 


pieces 
table,  and  pressed  upon  heavily  by  a  knife  or  piece  of  wood, 
the  whole  will  be  welded  into  one  piece  of  metal ;  nor  can  it 
afterwards  be  discovered  where  they  were  joined. 

LII. 

Welding  of  Steel  and  Cast  Irok. 

The  welding  of  cast  Steel  and  cast  Iron  has  hitherto  been 
considered  a  very  difficult  process  ;  and  the  chief  cause  of 
failure  has  been  in  giving  them  too  much  heat>  thinking  that 
they  required  as  much  as  wrought  Iron,  The  best  fluxei 
for  this  purpose  are  glass  of  borax,  and  ground  green  bottle 
glass.  In  order  to  weld  Steel,  a  Charcoal  fire  should  lie  used. 
The  pieces,  after  being  formed  of  a  proper  shape  for  uniting, 
should  have  the  surfaces  intended  to  be  joined,  filed  bright; 
be  coated  with  borax ;  and  be  bound  together  firmly  by  bands 
or  hoopa,  previously  to  tJieir  being  put  into  the  fire.  Aa 
soon  as  they  are  heated  sufficiently  to  fuse  the  glass  of  borax, 
'orbottie  glass,  they  should  be  coated  therewith  on  their 
outiides;  either  by  dipping  them  into  these  substances  pow- 
dered, or  by  sprinlding  them  over  with  them*  Moi  e  heat,  if 
absolutely  necessary  to  effect  their  union,  must  be  employed. 
By  these  means  the  properties  of  the  Steel  will  be  as  little 
injured  as  possible. 

Llll. 

Welding  of  Platinum  with  Steel* 

Messra.  Stodart  and  Faraday  packed  together  wires  of 
Platinum  and  Steel,  of  about  equal  diameter,  and  perfectly 
united  them  by  welding.  This  was  done  with  great  ease. 
On  being  forged,  the  surface  polished,  and  an  acid  having 
been  appHed  to  the  compound,  a  very  novel  and  beautiful 
surface  appeared ;  the  two  metals  forming  dark  and  white 
clouds.  If  this  can  be  clfected  with  very  tine  wires,  a  da- 
masked surface  wUl  be  obtained,  of  exquisite  beauty. 


(  «2  ) 


CHAPTER  II. 

ART  OF  COATING  METALS,  &c  WITH  METALS 


I  HIS  art  is  what  is  generally  understood  by  the  tensia  lil- 
vering,  gilding,  tinning.  Sec.  &c.  It  will  be  seen  by  the 
following  Experiments,  that  the  modes  of  conducting  these 
several  operations  are  various;  but  the  most  comiuoii 
method  is  by  precipitation.  Metallic  precipitates  are  ob- 
tained by  the  power  which  other  substances  exert,  in  uniting 
themaelveK  to  their  solvents.  The  metals  are  thus  deoxidateo, 
and  fall  down  in  the  pure  or  reguline  atatet 
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Pebcipitation  or  Mercury  on  Coffee* 

Drop  a  solution  of  ihc  Nitrate  of  Mercury  on  a  plate  of 
elean  Copper,  so  that  the  whole  surface  may  be  equally  co- 
ircred.  Wipe  the  liquid  off  gently,  and  nib  the  Copper  dry 
with  apiece  of  soft  leather.  The  plate  will  now  be  covered 
with  a  coat  of  oietallic  Mercury; 

LV. 
PaEClPlT4TlON  OF  CoPPER  ON  ZlUC 

Into  a  wine  glass  nearly  filled  with  distilled  water,  put  10 
grains  of  powdered  Sulphate  of  Copper,  and  -2  drops  of  Nitric 
acid ;  stir  tlie  whole  with  a  glass  rod,  until  the  salt  l:)e  dis- 
solved :  tlien  immerse  a  rod  of  Zinc ;  the  Copper  wiU  be  im- 
mediately precipitated  upon  the  rod  in  the  metallic  fonu. 


If  I 


Precipitation  of  Gold  upon  Iron. 
bright  or  well  polished  Iron  rod  be  immersed  in 


solution  of  Nilro-muriate  of  Gold,  the  Gold  wiU  be  precipi- 
tated on  it  in  the  metaihc  state. 


LVII* 


Precipitation  of  Lead  ok  Zinc  ; 

Or^  io  prepare  the  Leadai  Tree. 

Put  half  an  ounce  of  the  Super-acetate  oi  Lead  in  powder, 
into  a  clear  glass  globe,  or  wine  decanter^  filled  to  the  bottoin 
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?ct  with  distilled  water;  add  lO  drops  of  Nitric  acid, 
and  shake  tlie  mixture  well.  Prepare  a  roa  of  Zinc  with  a 
hammer  and  file»  so  that  it  may  be  a  quarter  of  an  inch  tliick, 
ftod  an  inch  long ;  at  the  same  time,  f<©rm  notches  in  each 
tide  for  a  thread,  by  which  it  is  to  he  suspended,  and  tie  the 
thread  so,  that  the  knot  shall  be  uppermost,  when  the  metal 
hangs  quite  perpendicular.  When  it  is  tied,  pais  the  two 
ends  of  the  thread  through  a  perforation  in  the  oork,  *and 
let  them  be  again  tied  over  a  small  splinter  of  wood  whicli 
may  pass  between  them  and  the  o)rk\  In  tying  the  string, 
let  the  length  between  the  cork  and  the  Zinc  be  such,  that 
the  precipitant  (the  Zinc)  may  be  at  eq;^al  distances  from  the 
»des,  bottom,  and  top,  of  tne  vessel^  when  itnmersfed  in  it. 
When  all  things  are  thus  prepared,  place  the  vessel  in  a 
place  where  it  may  not  be  diiturbeo,  and  introduce  the 
Zinc,  at  the  same  time  fitting  in  the  cork.  The  metal  will 
rery  soon  be  covered  by  the  Lead^  which  it  precipitates 
from  the  solution,  and  this  will  continue  to  take  place  until 
the  whole  become  attached  to  the  Zinc,  assuming  tfie  form 
of  a  tree  or  bush,  wliose  leaves  and  branchci;  are  laminal> 
or  in  plates  of  a  metallic  lustre. 

LTIII. 
PmEClPITATION  OF  TiN  UPON  ZlKC  ; 

Or,  the  Tin  Tree. 

Into  the  same,  or  a  similar  vessel  to  that  used  in  the  last 
Experiment,  pour  distilled  water  as  before,  and  put  in  3 
dram^  of  Muriate  of  Tin,  adding  10  drops  of  Nitric  acid,  and 
shake  the  resscl  until  the  salt  be  completely  disiolved.  Re- 
place ch«  Zinc  (which  must  be  cleaned  from  the  effects  of  the 
former  experiment),  as  before,  and  let  the  whofe  aside  to 
precipitate  without  disturbance.  In  a  few  hours,  the  effect 
will  be  similar  to  the  last,  only  that  the  tree  of  Tin  will  have 
more  lustre.  ^ 

Ofticmoliofi.  In  these  experiments,  it  is  sumf  iiing  to  observe  the 
haniinm  shoot  out  as  it  were  from  notljiiig  ;  but  tliii  pQenomenou  aeems 
to  proceed  firom  a  g:alvaruc  action  of  the  metals  and  Ihe  water. 

LIK. 

PasctptTATidN  OP  Silver  by  MKRCuay; 
Or,  tliC  Silver  Tree, 
Pout  into  a  glass  globe  or  decanter  4  drams  of  Nitrate  of 
SUvcr,  di!?5olved  in  a  pint  or  more  of  distilled  water,  and 
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lay  the  vessel  oa  the  chimney  piece,  or  in  some  place  where 
it  may  not  be  disturbed.  Now  pour  in  4  drams  of  Mercury* 
In  a  short  time  the  Silver  will  oe  precipitated  in  the  most 
beautiful  arborescent  form,  resembling  real  vegetation.  This 
has  been  generally  termed  the  Arlx>r  Dianse  or  Tree  of 
Diana. 

Observations.  Another  way  of  producing  the  Arbor  Diane,  is  bj 
ponring  into  a  diluted  folution  of  nitrate  of  lilver  as  aboTe,  3  drains  of 
nitrate  of  mercury,  dissolved  in  4  drams  of  water. 

A  third  way  of  preparing  the  Silver  tree,  is  by  dissolving  6  drams  of 
nitrate  of  silver,  and  4  drams  of  nitrate'of  mercury,  in  ti  decanter  of  dis- 
tilled water ;  and  dropping  into  it,  6  drams  of  an  amalgam  of  silver, 
composed  of  3  drams  of  mercury,  and  one  of  silver.  The  latter  plan  is 
perhapsi  the  most  approved  one. 

LX. 

Precipitation  of  Bismuth  on  Copper. 

If  a  Copper  rod  be  immersed  in  a  solu'ion  of  SO  drops  of 
the  Nitrate  of  Bismuth,  in  a  wine  glass  full  of  water ;  it  will 
soon  be  covered  by  a  brilliant  precipitate  of  that  metal. 

LXI. 

Precipitation  of  Silver  on  Copper. 

Dissolve  10  grains  of  the  crystaHized  Nitrate  of  Silver  in  a 
wine  glass  full  of  water ;  and  immerse  a  clean  slip  or  rod  of 
Copper ;  a  beautiful  metallic  precipitate  will  immediately 
begin  to  take  place  upon  it.  The  Silver  will  be  seen,  as  it 
were,  to  dart  into  existence  in  the  crystalline  form. 

LXir. 
A  very  pleasing  variation  of  the  last  experiment  may  be 
made  as  follows.  Dissolve  13  grains  of  Nitrate  of  Silver  in 
half  a  dram  of  water,  and  pour  seme  of  the  mixture  on 
a  piece  of  clean  window  glass :  bring  the  Copper  rod  just  in 
contact  with  the  solution,  and  let  the  whole  remain  undis- 
turbed for  about  5  or  4  hours ;  at  the  end  of  that  time,  a 
beautiful  white  metallic  crystalline  precipitate  will  have 
taken  place  on  the  glass,  in  that  spot  where  the  rod  is  most 
contiguous  to  the  solutii  n.  If  the  rod,  (or  a  copper  wire)  be 
bent,  and  employed  f«  r  the  same  purpose,  the  precipitation 
will  take  place  on  all  parts  of  the  ^ass,  where  this  metal 
comes  in  contact  with  the  fluid. 

Observations,  A  fttiU  more  beautiful  effect  takes  place  when  several 
drops  of  the  solution  of  nitrate  of  silver  art  let  fall  on  a  plate  of  polishwl 
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eopper.  Here^  in  a  verj  ihort  time,  a  brilliant  precipitation  of  metallic 
lilTer  will  uire  olaoe  in  an  arborescent  form.  The  caiuet  of  all  tbete 
pbenomena  are  toe  affinity  which  conper  has  for  nitric  acid ;  iti  abstraction 
of  it  from  other  bodies  which  ha^e  less  affinity  for  it;  and  the  consequent 
precipitation  of  the  uncombined  metal  in  a  crystalline  state. 

LXIII. 

Art  of  Silvering  Copper,  &c. 

Dissolve  a  grain  of  Nitrate  of  Silver  in  water,  and  immerse 
in  it  a  piece  of  very  clean  Copper ;  the  Silver  will  be  pre- 
cipitated on  it  When  no  more  Silver  will  fall  down,  wipe 
it  off  from  the  Copper  with  a  feather  or  a  piece  of  paper,  and 
after  having  pressed  out  the  water,  weigh  15  gruns  of  it,  to 
be  mixed  with  ft  drams  of  Super-tartrate  of  Potass,  2  drams 
of  Muriate  of  Soda,  and  30  grains  of  Sulphate  of  Alumine 
and  Potass.  When  these  substances  are  properly  combined, 
let  them  be  rubbed  on  any  clean  piece  of  Brass  or  Copper. 
A  white  shining  coat  of  Silver  will  presently  appear,  which 
will  bear  repeated  polishing  with  leatner. 

OUeroatiom.  In  malLing  French  plate ;  copper,  or  more  commonly 
brass,  is  heated  to  a  certain  degree,  and  sUver  leaf  is  applied  upon  tfaie 
heated  metal,  to  which  it  adheres  by  burnishing.  It  is  evident,  that  the 
durability  of  the  plating  must  depend  on  the  number  of  leases  which 
are  applied  on  the  same  quantity  of  stirfape.  For  ornaments  which  are 
not  much  used,  ten  leaves  may  be  sufficient ;  but  an  hundred  will  not 
last  long,  without  betraying  the  metal  they  are  designed  to  cover,  if  they 
be  exposed  to  much  handhng,  or  he  frequently  washed. 

After  the  same  manner  may  gold  leaf  be  applied,  either  on  iron  or 
copper. 

LXIV. 

Peecxpitation  of  Silver 

From  {he  Muriate,  on  Copper ,  Brass,  Sfc.  Being  the  method 
of  Silvering  Clock,  Barometer,  and  Tliermometer  Plates 

Mix  together  equal  parts  of  Muriate  of  Silver  and  moist- 
ened Supertartrate  of  Potass :  with  this  iiib  the  plate  to  be 
nlvered,  until  the  whole  has  received  a  complete  coat  suffi- 
rient  to  preserve  it  from  corrosion.  During  the  operation,  it 
may  be  frequently  heated,  and  immersed  in  distilled  water^ 
to  wash  away  the  superfluous  saline  matter. 

LXV. 

Reduction  of  Silver 
From  the  Ammomuret,  on  Copper. 
Precipitate  Oxide  of  Silver  from  the  Nitrate,  by  Pota^ : 
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fitter^  washf  and  dry  it     Dissolve  this  Oxide  in  pure  liquid 

Ammonia  ;  the  solution  will  be  of  a  yellow  colour.  Immerse 
a  slip  of  polished  Copper  in  it^  ana  let  the  moisture  eTapcw 
rate ;  when  the  Conper  is  quite  dry^  hold  it  over  a  charcoal 
fire.  The  Oxide  will  l>e  decomposed,  and  the  metal  reduced 
on  the  Copper  in  the  form  of  a  complete  coating.  Thii  may^ 
be  made  beautifully  bright  by  pQlishing  with  leather. 

LXTI, 

PeECIPITATION  of  CoFPltR  ON  SlLVEB  AUD  IeON. 

If  a  Silver  spoon  be  immened  in  a  solution  of  Sulphate  of 
Coppr,  both  tlie  metal  and  solution  will  remain  unaltered ; 
hut  if  a  polished  Iron  rod  also  be  imineiicd  in  thii  liquid, 
so  that  the  lower  ends  of  each  may  come  in  contact^  a  pre- 
cipitation of  metallic  Copper  will  take  place  on  both  the  rod 
and  ipoon :  that  i»,  they  will  both  he  covered  with  a  coat  of 
Copper. 

Obtervation.  In  this  experiment,  tbe  metalf  and  the  lolutton  form  a 
galvanic  series* 

LXVII. 

Reductton  of  Silver 

From  the  Nitrate^  upon  Pkosphom^y  ly  the  Sun^s  rai/#. 

Prepare  a  very  diluted  solution  of  Nitrate  of  Silver  in  a 
wine  glass  :  place  it  in  a  window,  and  immerse  In  it  a  piece 
of  Phosphorus.  In  a  day  or  two,  the  Phosphorus  will  be 
<xjmpleteiy  covered  with  a  coat  of  Silver.  ^m 

OUtrrvation,     This  reduction  ©f  a  meUl  from  iti  iolution  u  effected  ™ 
by  the  aclion  of  the  \ighi ;  but  how  tt  is  eflecteJ,  chemist»  in  Ihe  pre^eut 
stale  of  tht  icicnoCj  are  not  agreed. 

Lxvm. 

AttT  or  SiLYERlKG  IvORY* 

PrejMire  a  diluted  solution  of  Nitrate  of  Silver,  and  im* 
mer^e  in  it  an  Ivory  paper  knife*  When  the  Ivory  hat 
become  yellow^  in  that  part  where  it  is  in  contact  with  the 
fluid  ;  take  it  out  and  immerse  it  in  an  aleglaas,  containing 
distilled  water,  placed  in  a  window  ;  in  a  ahurt  time,  by  ex* 
poBure  to  the  rajs  of  the  sun,  it  will  become  intensely  black. 

Take  it  out  of  the  water,  and  having  wiped  it  dry,  rub  it 
with  a  piece  of  leather.  The  Silver  will  now  appear  on  the 
Ivtiry  in  a  metallic  state.  'i1ie  knife  will  retain  its  Silvery 
coat  for  a  long  time. 
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LXXX. 

Pbbcivitatiow  of  Silysr  on  Charcoal; 

WiA  Defloffratian. 

If  two  or  three  small  crystals  of  Nitrate  "of  Silver,  be 
thrown  into  a  crucible,  containing  two  or  three  pieces  of  red 
hot  Chaiooal,  Tiolent  detonation  and  combustion  will  take 
place.  If  the  Charcoal  be  now  taken  out,  it  ^11  be  found' 
covered  with  Silver. 

O^MTVo/iim.  In  this  ezperiment«  the  salt  is  decomposed  by  the  char- 
coal, which  hsTina  taken  the  oxygen  to  itself,  (to  be  converted  into  car- 
bonic add  gai,)  toe  silrer  is  precipitated,  in  the  metallic  state.  The 
pieces  of  charcoal  should  be  preserved  in  a  well  stopped  dry  phlaL 

LXX. 

Reduction  of  SiLvsn  fboh  the  Nitrate 

Upon  Charcoalj  hy  the  acAoii  qfth^  Sun's  rays. 

Immerse  a  thin  slip  of  Charcoal  in  a  glass,  oontmning  a 
solution  of  Nitrate  of  Silver ;  place  the  glass  in  a  window , 
and  leave  it  undisturbed ;  a  film  of  metSlic  Silver  will  be 
deposited  over  the  whole  surface. 

LXXI. 

Precipitation  of  Metallic  Copper 

From  the  Sulpliatej  by  Iron. 

Dissolve  some  crystals  of  Sulphate,  or  any  other  salt  of 
Copper  in  distilled  water,  and  immerse  the  blade  of  a  pen- 
knife :  it  will  instantly  be  covered  by  a  coat  of  metallic 
Copper.  In  this  way,  streams  of  water,  which  have  flowed 
through  Copper  mines,  (and  which  hold  Sulphate  of  Copper 
in  solution),  are  decomposed  by  throwing  in  waste  Iron.  In 
these  cases.  Sulphate  of  Iron  is  formed  (and  may  be  crys- 
tallised,) whilst  tne  Copper  is  precipitated. 

Observatioru  This  copper^  when  afterwards  melted,  is  considered  to 
be  the  purest  and  most  auctUe  used  in  the  manufactures. 

LXXII. 

Peecipitation  of  Tellurium  by  Ieon. 
When  an  Iron  rod  is  dipped  in  a  solution  of  Muriate  or 
any  other  salt  of  Tellurium,  that  metal  will  be  precipitated 
on  it»  in  the  form  of  a  black  powder ;  which  by  friction  will 
soon  exhibit  a  metallic  lustre. 
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Obttrvaiim:  Tclluriuitij^  from  alliU  ioltilbnff,  may  be  precipltatetl  In 
the  metal  lie  itQte  by  zinc  nod  muriate  of  tin.  In  Iht  lame  way,  iron 
or  iu  solutions,  will  precipitate  paUaillum  of  a  brilliant  lUver  like  colour* 

LXXIII* 

To  Platinise  Bbam,  &c.  kc. 

Dip  a  clean  polished  Brass  rod  into  ao  Ethereal  solution  of 
Platinum :  it  will,  when  with^lrawn^  be  covered  with  a 
beautiful  fillver-wliite  coating  of  Flatinumj  very  durable,  and 
difRcult  to  be  rubbed  off.  In  this  way,  polished  brass  plates, 
also  handles  and  knockers  for  doors,  may  be  very  econo- 
mically covered  by  a  coating,  which  is  sure  to  preserve 
them  from  the  action  of  tlic  atmosphere,  Sec.  and  c«nsequcntl>\ 
prevent  much  trouble  in  dcanin|y.  When  plates  are  to  be 
covered,  a  clt^an  rag  may  be  dipped  in  the  solution,  and 
passed  over  them  in  a  gentle  manner. 

LXXIV, 

Precipitation  OF  Bi»muth  rv  Tin. 

Dissolve  10  grains  of  Nitrate  of  Bismuth  in  a  wine  glass 
of  distilled  water,  and  add  2  drops  of  Nitric  aeid.  Stir  the 
whole  with  a  glass  rod»  and  then  immerse  a  rod^  or  otlier 
piece  of  Tin.  The  Bismuth  will  immediately  begin  to  be 
precipitated  on  it,  in  very  small  shining  plates^. 

LXXV. 

Method  of  Tinning  Brass  Pins* 
Fill  a  Tinned  copper  vesselj  with  altemale  layers  of  Brats 
Pins,  and  plates  or  pieces  of  Tin.  Now  pour  over  the  whole 
a  saturated  solution  of  Super- tartrate  of  Potass  in  hot  water, 
so  that  the  vessel  may  be  quite  full  Nbw  place  the  vessel 
upon  the  fire,  and  let  the  liquid  boil  for  5  or  6  hours. 
When  cold,  the  Pins  will  be  completely  coated  by  the  Tin, 
which  being  dissolved  by  the  salt,  is  precipitated  on  the 
Brass. 

Obiervatwn.    Tiu  tackt  are  whitcnci  In  a  similar  manner. 

LXXVI. 

Art  of  Tiknixg  Iron. 

Clean  with  coal  ashes  a  slip  of  slieet  Iron,  so  tnat  it  may 
possess  a  gixid  lustre  i  and  put  it  in  a  veiscl  containing  a 
quart  ot*  water  and  one  dram  of  Sulphuric  acid  :  let  it  remaiu 
in  this  state  for  a  day  and  a  night.  Take  it  out  at  the  end 
of  that  time,  and  dry  it  well ;  tncn  grease  it  witli  a  pieco.  of 
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Dw,  and  put  it  in  a  hot  oven  or  other  place.  Now  melt 
I  ounce  of  Tin  in  a  crucible,  ami  dip  the  clean  slip  whilst 
T  in  it,  taking  care  that  the  Tin  ihall  cover  all  parts  of  itr 
When  cut  in  piecei  by  a  pair  of  sclaaart,  the  metals  will  be 
found  to  have  completely  combined^  for  the  whole  will  pot- 
sew  a  silvery  lustre. 

Obarpctiom,  This,  on  a  smaH  acafe,  ii  the  mode  in  which  theeti  of 
iron  are  Unned  at  ibe  manuractorieB.  Wh^  the  iron  plates  have  beeo 
either  hammered  or  rolled  to  a  proper  tbicknesnj  ihey  are  steeped  in  an 
acid  liijtior,  which  is  produced  from  the  feniieiititiori  of  t^iirlej  meal, 
although  any  other  weak  acid  will  aucwer  the  purpose  ;  this  steeping, 
arjd  a  tnbtequeni  scoiiring,  cleans  the  surface  of  ihc  iron  from  every 
speck  of  rutt  or  blacknesi,  the  leas!  piirticle  of  ^  htch  would  hinder  the 
Im  from  adhering.  After  the  plalei  hare  heen  made  quite  briFht,  they 
are  put  into  an  iron  pot  filled  with  melte  1  tin  ;  the  surface  of  the  melted 
tin  is  kept  covered  by  luet  or  pitch,  or  some  fat  subjtjince,  to  prerent 
it  from  being  oxidise^l ;  the  trn  preiientty  nnite£  itself  to  the  iron,  cover- 
inr  each  slcle  of  erery  pbte  wftn  a  ihin  white  coat :  the  plates  are  then 
taken  out ;  and  (after  undergoiiii^  some  further  opemtiorf^,  which  retider 
them  mnre  neat  and  sjileabie,)  are  [mcked  up  in  boxes.  These  urc  erery 
where  to  be  met  wiih  it.  coTrirxTcf.  uufler  ihe  name  of  tin-plates,  though 
the  prir«J^a!«  part  ol  their  iut>staiice  it»  iron. 

txxviu 

Art  of  Tinkikg  Cof? kr. 

Clean  a  slip  of  CopjK^r  from  all  impurities,  by  using  a  piece 
of  flannel  anti  whtlinc,  and  afterwaids  removing  any  dust  by 
polishing  it  with  leather.  Next  rub  it  over  with  Muriate  of 
Ammonia  Tlien  heat  tlie  slipj  and  immediately  afterward* 
rub  it  over  witlj  a  piece  of  tallow  or  pitch.  Now  beat  it 
again,  and  rub  it  over  with  a  piece  of  Tin  ;  this  naetal  will  im- 
mediately combine  with  the  surface,  giving  it  a  silvery  coat. 

r  O^tcrvuliom,  The  mixture  g-encrally  usetl  for  the  tinning  of  copper 
Tesacis,  couiisu  of  3  pjundi  of  lend,  aiitl  5  pounds  of  prwter;  wh«;u  a 
finer  composition  is  required,  ten  parts  of  lead  are  mixed  with  sixteen 
df  tin  ;  or  one  part  of  lead  with  two  of  tin  r  but  the  proportions  in  which 
liad  and  tin  are  miied  tOi^etber,  even  for  the  same  kii^d  of  work,  arc  not 
ffcry  where  the  same;  different  artiste  having  different  methods.  Ves* 
•els  tinned  with  pure  tin,  or  with  the  best  kind  of  peivter,  (which  contuina 
i»o  lead,)do  not  5tain  the  fingers  when  rubbed  by  them:  whilst  thofc 
whicb  are  tinned  with  a  composition  into  which  lead  enters  as  a  con- 
AtitUi^t  part,  colour  the  fingers  of  a  btackish  tinge. 

Tilt  common  method  of  tinning  consists  in  making  the  surface  of  the 
cow*er  ifesiel  quite  bright,  by  scraping  it,  and  by  washing  it  with  a 
Mution  of  muriate  of  ammniii:! :  it  is  then  heated,  and  the  Lin,  or  metallic 
mixture  de«i|p»ed  for  tinning,  is  melted,  and  poured  into  it;  and  being 
made  to  flow  quickly  over  e^ery  part  of  the  surface  of  the  vessel,  it  lu-* 
orporaies  with  the  coppir,  and,  when  cold,  remi^iiis  united  with  iL 
or  pitch  is  used,  lo  preveut  the  tin  from  being  oxidiaed^  and  th« 
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copper  from  bdng  scaled ;  either  of  which  circum stances  would  Mrider 
the  fltickiiig  of  the  tin.  Biiihap  Watson  say  a: — "'  I  bad  tJie  curiosity  to 
fftimate  the  quantity  of  pore  tin,  which  hi  used  in  tmiiiiig  a  detiniie 
surface  of  copper.  The  vcisel  was  accurately  weighed  before  ajid  after 
St  was  tinned,  its  surface  Mn^  equal  to  35i  pquare  inches ;  ita  weight, 
before  tinning,  was  i€  ot^nces,  and  after  the  operiition,  it  barely  weigiietl 
46 1  ounces  i  so  that  half  m  ounce  of  tin  was  spread  over  $54  square 
inches,  or  somewhat  leis  than  a  grain  of  tin  upon  each  stjuare  inch  of  cop- 
j>tr.  tlow  tnnocenl  soever  pure  tin  may  i>e,  still  the  tenuity  of  its  C0«t 
in  the  ordinary  way  of  tinning'  copper  vessels,  cannot  fail  to  excite  the 
•erious  apprehensions  of  those  who  consider  it;  for  in  the  ciperimeiit 
which  I  haire  mentioned,  the  tin  wan  laid  on  with  a  iliicker  coat  than 
in  the  commoit  way.  Instead  of  a  ^ain,  I  sniped  that  not  a  quarter  of 
a  grain  of  tin  is  spread  over  a  square  inch  in  the  common  way  of  tin- 
ning. To  prove  that  a  thicker  coat  might  be  riveti,  I  deiiired  a  work* 
man  tn  break  off  the  end  of  a  pair  of  pincers,  which  had  been  long  used 
in  taking  the  plates  out  of  the  melted  tin;  the  iron  of  the  pincers  seemed 
to  have  be«n  penetrated  through  its  whole  iuhstance  bv  the  tin  ;  it  wmi 
€f  a  white  colour,  and  had  preferred  its  malleabQity. ' 

Great  care  should  be  taken  with  all  vessels^  even  when  well  tinned ; 
not  to  allow  acid  substances  to  remain  in  them  for  any  length  of  time« 
because  tlie  tin  wUl  becotne  corroded  thereby;  and  part  of  the  copper  af- 
terwards dissolving  in  any  future  acid  or  salt  liquor,  which  mi^y  he  put 
in  such  vessels,  wiU  render  it  highly  poisonous. 

LXXVIII. 
MkTHOP  Of  CaATIHG  laON  WITH  ZlKC* 

The  vessels  are  first  made  very  bright,  to  that  not  a  black 
•peck  can  be  seen ;  they  are  then  nibbed  with  a  solution  of 
Muriate  of  Ammonia,  and  alterwards  dipped  into  an  iron  pot 
full  of  melted  Zinc,  and  being  taken  out,  the  Zinc  is  found 
to  cover  the  surface  of  the  Iron,  If  a  thicker  coat  of  Zinc  la 
wanled,  it  may  be  obtained  by  dipping  the  vessel  a  second 
time.  This  kind  of  covering  is  so  hard,  that  the  vessels 
may  be  scoured  with  sand  without  its  being  rubbed  off. 

Obtervcition.  A  discovery  has  lately  been  made  by  a  manufacturer  at 
Sheffield «  whereby  copper  vessels  may  be  coated  on  their  iniiides^  by 
mallwafftt  sine. 

LXXIK. 


Phecipitation  of  Gold 

From  its  Solution^  by  Sulphate  of  Iron. 

If  a  few  drops  of  solution  of  Sulphate,  or  Carbonal 
Iron  are  pourm  into  a  solution  of  Nitro-muriate  of  Gold,  a 
very  beautiful   shining  yellow   precipitate  will  take  place :    J 
this  preeipilate  ii  metallic  Gola,  which  may  be  saveu  upoa  I 

I 


the  filter. 

Obmvationt*    Here  the  uitro-muriaiic  acid  having  greater  afllnilx 


J 
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Iter  Irofi  tban  goW,  leavei  the  latter  to  combine  with  the  former,  and  lima 

^i6^mi  a  muriate  or  nitro^muriateof  iron,  setting  the  sulphuric  add  tree. 
After  the  gold  is  separated,  the  acid  may  be  proved  to  exist  in  the 
^\i\d,  by  pouring  in  a  soluiicmof  carbonate  of  potass.  The  myriatic 
9d<l  will  combine  with  the  alkali,  whilst  the  carbonic  acid  la  eset  free 
irith  effervescence. 


LXXX. 


^A.  variation  of  this  experiioent  may  be  as  follows.  First, 
i£p  an  ivory  paper  knife  into  a  solution  of  Sulphate  of  Iron, 
and  then  into  a  solution  of  Nitro-muriate  of  Gold*  On  wilh- 
drawine  it  from  the  latter,  the  part  immersed  will  be  found 
coverea  with  metallic  Gold, 


Obtervatian,  The  iheory  is  the  same.  In  this  way,  china  ware  or 
even  a  piece  of  while  crockery  may  be  g^U,  by  firal  drawing  a  flower  or 
<lefigii  with  the  aulphatet  and  dipping  it  in  the  murkte. 

LXXXI. 

Pbecimtation  of  Gold  vrov  Csarcoal, 

By  t?t€  Action  of  LighL 

Pour  \  an  ounce  of  diluted  Nitro-muriate  of  Gold  into  an 
de  glass,  and  ininierse  a  piece  of  very  smooth  Charcoal : 
emise  the  glass  to  the  rays  of  the  sun,  in  a  warm  place. 
The  Charcoal  will  very  aoon  be  covered  over  with  a  beautiful 
golden  coat*     It  should  Ik?  taken  out  with  a  forceps,  dried^ 

^and  enclosed  in  a  phial  for  shew. 
OlitTvnit/m,    In  this  experiment,  it  i»  sard  that  the  precipitation  of 
tbe  metal  ii  the  coftiequeuce  of  deeumpoiiitton  of  the  aad  by  tbe  aun'i 
^  LXXXU, 

H  Peecipitatiok  of  Gold  cfok  Charcoal, 
From  the  Niiro-muriate^  by  heat  alone. 
Immerse  a  slip  of  Charcoal  in  a  phial,  containing  Nitro* 
Skuriatc  of  Gold :  expose  this  to  a  considerable  heat,  first 
gradually,  to  prevent  breaking ;  and  then,  either  by  im- 
mersing the  phial  in  a  vessel  of  ooilinp  water,  or  in  a  sand 
bath.  lu  eitner  case  the  Charcoal  will  be  coated  with  Gold. 
Here  the  assistance  of  heat  alone  is  required. 

LXXXTII. 

Mode  of  covsEtNG  BARi  of  Coppee,  Sec.  with  Gold 

So  ai  to  be  capable  of  being  rolled  oiU  into  Sheets* 
This  method  of  Gilding  was  invented  by  Mr.  Turner  of 


» 
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Birniingham.  Mr.  Turner  first  prepares  in^ts  or  pieces  of 
Copper  or  Brass  in  convenient  lengths  and  sizes.  He  thea 
deans  them  from  impurity,  and  makes  their  surfaces  level, 
and  preparer  plates  of  pure  Gold,  or  Gold  mixed  with  a 
portion  of  alloy,  of  the  same  size  as  the  ingots  of  metal, 
«nd  of  suitable  thick nesB.  Having  placed  a  piece  of  Gold 
upon  an  ingot,  intended  to  be  i>lateii,  he  hammers  and  com- 

{}resse3  them  both  together,  so  that  they  may  have  their  sur- 
aces  as  nearly  equal  to  each  other  as  possible ;  and  then 
binds  them  together  with  wire,  in  order  to  keep  them  in  the 
lame  position  during  the  process  required  to  attach  them. 
Afterwards  he  takes  Silver  filings,  which  he  mixes  with 
Bora%»  to  assist  the  fusion  of  the  Silver*  This  mixture  he 
lays  upon  the  edge  of  the  plate  of  Gold,  and  next  to  the  ingot 
of  metal.  Having  thus  prepared  the  two  bodies*  he  places 
them  upon  a  fire  m  a  stove  or  furiiaccj  where  they  remain 
until  the  Sdver  and  Borax  placed  along  the  edges  of  the 
metals  melt>  and  until  the  adhesion  of  the  Gold  with  the 
metal  is  perfect.  He  then  takes  the  ingot  carefully  out  of  the 
«tove.  By  this  process  the  ingot  is  plated  with  Gold,  and 
prepared  ready  for  rolhng  into  sheets. 

Obser  vntionM,  Copper  is  platted  with  silver  in  neiirly  the  fame  manner, 
^  In  iliis  case,  in  ounce  ofiiker  is  u?=eti,  to  coFer  IS  ounces  of  copper* 
'  A  coal  of  this  sort,  on  the  in  side  of  copper  u  ten  si  Is  for  the  kitcnen 

would  he  much  more  l.stin!;,  and  more  conducive  to  bcalth^lhan  linuc<l 

copper^  chtf  tinning  of  which  is  fio  lialde  lo  corruiian. 


I.XXXIV. 

Art  of  Giloikg  Copper,  &c.  Br  Amalgam 

Immerse  a  very  clean  bright  piece  of  Copper  in  a  dilutetl 

solution  of  Nitrate  of  Mercury.     By  the  affinity  of  Copper 

for  Nitric  acid,  the  Mercury  will  be  precipitated  ;  now  sjiread 

the  Amalgam  of  Gold,  rather  thinly  over  the  coat  of  Mercury, 

Musi  given  to  the  Copptr.      This  coat  unites  with  the  Amal- 

Sni,  but  of  course  will  remain  on  the  Copper.  Now  place 
2:  piece  or  pieces  so  operated  on,  in  a  clean  oven  or  fur^ 
nace  where  there  is  no  smoke.  If  the  heat  is  a  little  greater 
than  660%  the  Mercury  of  the  Amalgam  will  be  volatilis^ 
and  the  Copper  will  be  beautifully  gift. 

Ohifvvationt*  In  the  large  way  of  gtldinif,  tlic  furnaces  are  m  cow< 
^  trived.  that  the  volatilised  mercury  is  again  eoinlf  nsed,  and  preserv«sJ 

lor  further  use,  lo  that  there  if  tiolo>is  in  the  ope  rat  ton.  There  is  at«o 
[a  contrkaiice  by  which  the  volatile  particles  of  mercury  are  prevented 

from  ijguring  the  gildi:ri*    In  this  experiment  there  U  no  danger^  oaly 
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'  fwcen9SLTf  to  keep  as  raucti  aloof  a>  posslbls  wtiilil  Ui«  mercury 
ii  folittltsiiig^. 


hXXXV, 


Mods  of  Gilding  Ikon 

Through  the  TTudium  of  a  Coat  of  Clipper. 

This  mode  of  giving  a  Gold  coat  to  Iron  is  certainly  very 
in^nioui,  as  it  camp reh ends  several  processes  and  aMnittes* 
The  Iron  bar,  initrument  or  vessel,  is  first  to  be  made  very 
bright  by  dipping  it  in  an  acidulated  liquor,  and  then  rubbed 
very  dry  with  whiting.  Now  prepare  a  solution  of  Sulphate 
of  Capper,  and  immerse  the  Iron  in  it  i  in  a  few  seconds 
the  wnole  will  liecome  covered  with  a  very  beautiful  but  thin 
coat  of  Copper  ;  so  as  to  appear  entirely  comjiosed  of  that 
metal*  Tne  'Amalgam  of  (iold  is  no'w  to  be  applied  as  in 
the  last  experiment,  and  put  into  the  furnace,  for  the  sepa- 
ration of  tlie  Mercuty,  When  taken  out,  the  Iron  will  so 
completely  resemble  Gold  from  this  thin  coverings  as  to  be 
mistaken  by  the  inexperienced  for  a  mass  of  that  precious 
inetal, 

Ohtenraiiont.  Thi?  mode  ofgildtitj^  silver  wire,  is  by  contiiif^  a  silver 
rod  with  gold  leaf;  atitl  the  rod  being  afterwards  drawn  into  wire,  the 
gold  «db«rei  to  tt ;  the  smallest  pro[)rirt]uij  Qf^olJ^  allowed  by  act  of 
jttflUmeiit,  it  100  e^raiiii  to  3760  grains  of  silver;  and  the  beit  double- 
l^ilt  wire  IS  a«id  toTiave  about  twenty  grrains  more  of  gold  to  Ibc  ^aine 
<)ua(}City  of  *ilver»  It  has  been  L-akulatcd,  that  whcni  a  common  gilt 
T»ire  ia  flaited,  one  grain  of  gold  h  atretchtd  to  the  length  of  abore  4<Jl 
feet,  to  a  fiirlaee  of  aboTe  luo  square  incbeSj  and  to  tlie  tbinnesji  of  the 
i9^90tb  part  of  an  inch:  aud  M.  de  Rfaumiir  says,  that  a  ji^raiii  of 
gcXii  may  be  extended  to  2900  feet,  and  cover  a  surface  of  more  than 
IW}  tquare  tnches;  also  that  the  thickness  of  the  gold,  In  the  thinnes^t 
parti  t^ftome  gtlt  wire^  did  not  exceed  tht  fourteen  millionth  partof  kii 
inch, 

Ttie  method  of  extendbij^  gold  used  by  the  gold-be  at  era,  coriffists  in 
htrnmeriiir  a  number  of  Ihiii  roUed  plates  between  skins  or  animul  mi^rn- 
brti.tf^«  By  the  weight  and  measure  of  the  beat  wrou^'ht  gold-leaf,  it  ia 
^ind  that  one  grain  h  made  to  cover  5fiJ  square  hiches ;  and  from  the 
fpeciftc  gravity  of  the  niet«d,  togetlier  with  this  admca5ur«*mcr)t,  it  fob 
hwM,  that  the  leaf  itself  is  1-28^2000  parts  of  an  inch  thick.  This,  how- 
ever I'-  fMif  i!i<?  hmil  tA  the  malleability  of  g^'ld  ;  for  the  goUl-!>eat«r9 
fiir'  ry  to  add  three  i^rainsof  ctipper  in  the  ounce  to  harden  tJw* 

iilierwiie  would  pas«  round  the  irregular) tie*  of  the  newest 
I  fiot  over  them.  In  using  old  skins,  which  are  not  so  perfect 
,  they  proceed  so  far  as  to  add  twelve  grains* 
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LXXXV!. 

'PuscipiTArioKOF  Gold  feom  the  Etherbal  Solution 
BY  Steel, 

Pour  some  of  I  he  Ethereal  solution  of  Gold  into  a  wine 
glass,  and  dm  therein  the  blade  of  a  new  penknife,  lancet  or 
razor  ;  withdraw  the  instrument,  and  aJlow  the  Ether  to  era- 
porate.  The  blade  will  be  found  to  be  covered  by  a  very 
beautiful  coat  of  Gold,  A  clean  rag,  or  imaM  piece  of  very 
dry  sponge,  may  be  dipped  in  the  EUier,  and  used  to  mobten 
the  blade,  willi  die  same  result. 

In  this  case,  there  is  no  occasion  to  pour  the  liquid  intaa 
glass,  which  must  undoubtedly  lo«e  by  evaporation  ;  but  the 
rag  or  sponge  may  l>e  moistened  by  it,  by  applying  them  to 
the  mouth  of  the  phial.  This  coating  of  Gold  wul  remain 
on  the  Steel  for  a  great  length  of  time,  and  will  preserve  it 
from  rusting. 

Obsetvation*  Thb  is  tW  way  in  which  swords  ind  ptber  cutkrj  an; 
oriismciitft].  Laiiceis  toa  are  in  Xhu  way  gilded  with  great  adFanUfe^ 
to  lecure  tbem  from  tiisr. 

LXXXVII, 

Pbeparatiok  of  Gold  Powder,  for  Gildihq* 

Gold  powder  may  be  prepared  in  three  different  ways : — 

Put  into  an  earthen  mortar  some  Gold   leaf,   with  a  httle 

honey,  or  thick  gum-water ;  and  grind  the  mixture,  till  the 

Golif  is  reduced  to  extremely  minute  particles.     When  this 

[if  done,  a  little  warm  water  will  wash  out  the  honey  or  gum^ 

I  leaving  the  Gold  Ijeliind  in  a  pulverulent  state. 

Another  way,  is  to  dissolve  pure  Gold,  (or  the  leaf)  in 
[  Nitro-niuriatic  acid  ;  and  then  to  precipitate  it  by  a  piece  of 
[Copper,  or  by  a  solution  of  Sulphate  of  Iron  The  preci- 
[pitatc  (if  by  Copper)  must  be  digested  in  distilled  vinegar, 
i  and  then  waaheil,  (by  pouring  water  over  it  repeatedly)  and 
I  dried.  This  precipitate  will  be  in  the  form  ol  a  very  fine 
ppowder :  it  works  better,  and  is  more  easily  bumished  than 
Gold  leaf  ground  with  honey  as  above. 

The  best  method  of  preparing  Gold  powder,  is  by  heating 
[  a  prepared  Amaljgam  of  Gold,  (See  Experiment  S4.)  in  an 
\  open  clean  crucible  ;  and  continuing  the  strong  heat,  until  the 
'  Wliole  of  the  Mercury  is  eva{>orated  j  at  the  eame  time,  con- 
stantly stirring  the  Amalgam  wilh  a  glass-rod.  When  the 
Mercury  has  completely  left  the  Gold,  the  remaining  powder 
I  is  to  be  ground  in  a  Wedgewood'i  mortar,  with  a  little 
^vater^  and  afterwards  dried.     It  is  now  fit  for  uie. 
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Oi$trmUiM.  Ahhoygh  the  lail  mode  of  opeMift^  hu  b«en  ha» 
ghren  ;  the  young  chemist  cannot  be  too  much  retonidM  of  the  danger 
attending  the  lUDiimation  of  mercunr.  In  the  small  way  hero  described, 
it  is  impossible  to  operate  without  danger;  it  is  therefore  better  to  pre- 
pare it  according  to  the  former  direcUondi  than  to  risk  the  health  by  the 
btter. 

LXXXVIII. 

Precipitation  of  Metallic  Gold 

From  the  NttnhMuriaie^  on  Silk^  Satiti,  Ivor^^  4*c.  by 
njfdrogcn  Gas. 

Immene  a  piece  of  white  Satin,  Silk,  or  Ivory  in  a  solution 
of  Nitro-muriate  of  Gold,  (in  the  proportion  of  one  part  of  the 
Nitro  muriate  to  three  of  distillea  water.)  Whilst  the  sub- 
stance to  be  gilded  is  still  wet,  immerse  it  in  a  jar  of  Hydro- 
gen gas ;  it  will  soon  be  corered  by  a  complete  coat  of  Grold. 

Observation,  The  divisibility  of  gold  by  precipitation  in  thi#  manner 
is  astonishing,  fat  the  coating  is  hardly  the  10  millionth  part  of  an  indi 
thick. 

LXXXIX. 

The  foregoing  Experiment  may  be  very  prettily  and  ad- 
Tantdgeously  raried  as  follows : — Paint  flowers  or  other  oma*> 
menti  irith  a  very  fine  camel  hair  pencil  dipped  in  the  abovi^ 
mentioned  solution  of  Gold,  on  pieces  of  Silk,  Satin,  &c.  ttc. 
&c  and  hold  them  over  a  Florence  flask,  from  which  Hydro- 
gen ffas  is  evolved^  durinff  the  decomposition  of  water  by 
Sulpnuric  acid  and  Iron  mings.  The  painted  flowers,  &c,  in 
a  few  minutes,  will  shine  with  all  the  splendour  of  the  purest 
Gold.  A  coating  of  this  kind  will  not  tarnish  on  exposure 
to  the  air,  or  in  washing. 

Okientaiions.  Porcelah)  is  gilded  by  mixing  niCro-murfate  of  gold, 
gum  water,  and  pulverised  borax.  The  mixture  is  laid  on  by  a  bnish, 
and  the  porcelain  is  burnt  in  an  oven.  The  gold  is  thus  revived  with 
great  tpfendoor.  Porcelain  and  other  wares  may  be  platinised^  silvered, 
tinned,  and  bronzed,  in  a  similar  manner. 

xc. 

Reduction  of  Gold  to  its  metallic  state, 

Bf^  immersing  Silk  dipped  in  Phosphoric  Ether ^  in  a  solution 

of  Nitro-muriate  of  Gold. 

Immerse  a  white  Silk  or  Satin  ribbon  in  Phosphoric  Ether. 
When  the  Ether  has  evaporated,  (which  will  be  known  hy 
the  smoking  of  the  Phosphorus  on  the  ribboi^,)  immerse  it 
in  a  ikripe  ^ass^  containing  a  solution  of  ?>}itro-muriate  of 
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Uold.     The  Gold  will  be  instantly  reduced  to  the  metallic 
(late  all  over  the  Silk. 

xci. 
Reduction  of  Gold 

From  the  Nitro-muriatic  Solution^  by  PhoiphureUd 
Hydrogen  Gas, 

Draw  figures  upon  a  piece  of  white  Silk  or  Ivory,  with  a 
solution  of  Nitro-muriate  of  Gold ;  and  in  this  state  expose 
it  to  an  atmosphere  of  Phosphureted  Hydro^n  gas  contained 
in  ajar.  Here  the  Hydrogen,  combining  with  the  Oxygen  of 
the  Oxide  of  Gold,  leaves  the  Gold  to  be  reduced  to  its  me- 
tallic state,  wherever  the  figures  may  have  been  pencilled.    - 

xcii. 

Reduction  of  Gold  to  the  metallic  state, 

From  the  Nitro  muriate^  by  Sulphurous  Acid  Geu. 

If  flowers,  &c.  are  painted  on  Satin,  Ivory,  &c.  b^  a  cs^ 
mePs  hair  pencil  dipped  in  a  solution  of  Nitro-muriate  of 
Gold,  as  described  in  the  foregoing  experiments ;  and  the 
substance  painted  be  then  immersed  in  a  jar  of  Sulphurous 
acid  gas ;  the  flowers,  he,  will  appear  with  all  the  metallic 
brilliance  of  the  purest  Gold. 

Observation,  The  sulphurous  acid  gas  is  converted  into  sulphuric  acid, 
by  abstracting  oxygen  from  the  oxide  of  gold :  the  metal  is  thus  precipU 
tatcd  quite  pure  in  any  form  given  to  it  by  the  penciL 

XCllI. 

Reductiok  of  Silybe  OS  Silk 

Immersed  in  a  solution  of  Nitrate  qfSUveTf  by  exposure,  to 
Sulphurous  Acid  (3as. 

Paint  flowers,  &c  on  a  white  silk  ribbon,  with  a  cameFs 
hair  pencil  dipped  in  a  solution  of  Nitrate  of  Silver :  immerse 
this  whilst  wet  in  a  jar  of  Sulphurous  acid  gas,  b}^  burning 
Sulphur  under  a  jar  of  atmospheric  air.  The  pencilling  will 
assume  a  beautiful  metallic  brilliance. 

xciv. 

•     PaEClPlTATlON   OF   METALLIC   SjLVEE 

From  the  Nitrate  upon  Silky  by  exposure  to  a  stream  of 
Hydrogen  Gas. 

Immerse  a  white  talk  ribbon  in  a  diluted  solution  of  Nitxate 
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of  Silver,  and  expose  it  whilst  wet  to  a  stream  of  Hydrogen 
^ ;  the  Silver  will  be  reduced  to  a  metallic  state  on  the 
nlk.  If  flowers  or  figures  are  painted  oiu  Silk  with  this  so- 
lution, and  the  Silk  be  immersed  in  distilled  water,  they  will 
be  completely  silvered  over  when  exposed  to  a  stream  of 
this  gas. 

Ohservaiion.  A  similar  brilliant  efTect  wUl  follow  the  reduction  of 
nirer,  by  tubnutting  the  pencilled  tpot  to  phosphureted  hydrogen  gas^ 
and  phosphoric  ether. 

xcv. 

Metallic  Watering; 

Or^  Fer  bkmc  Moir6. 

This  is  an  article  of  Parisian  invention,  much  employed 
to  cover  ornamental  cabinet  work,  dressing  boxes,  telescopes, 
opera  glasses,  &c.  &c.  and  is  prepared  in  the  following 
manner. 

Sulphuric  acid  is  to  be  diluted  with  from  seven  to  nine 
parts  of  water,  then  dip  a  sponge  or  rag  into  it,  and  wash 
with  it  the  surface  of  a  sheet  of  Tin.  This  will  speedily 
exhibit  an  appearance  of  crystallization,  which  is  the  Moire. 

This  effect  however  cannot  be  easily  produced  upon  every 
iwrt  of  sheet  Tin,  for  if  the  sheet  has  been  much  hardened  by 
hammering  or  rolling,  then  the  Moir^  cannot  be  effected  until 
the  sheet  has  been  heated  so  as  to  produce  ap  incipient 
fusion  on  the  surface,  after  which  the  acid  will  act  upon  it, 
and  produce  the  Moir6.  Almost  any  acid  will  do  as  well  as 
the  Sulphuric,  and  it  is  said  that  the  Citric  acid  dissolved  in 
a  sufficient  quantity  of  water,  answers  better  than  any  other. 

Ohtervciiont.  The  moir^  has  of  late  been  much  improved  by  employ- 
ing the  blow  pipe,  to  form  small  ai)d  beautiful  specks  on  the  surface  of 
the  tin,  previous  to  the  application  of  the  acid. 

When  the  nioir^  has  been  formed,  the  plate  is  to  be  varnished  and  po- 
lished, the  varnish  beinf  tinted  with  any  glazing  colotir,  and  thus  the 
red,  green,  yellow,  and  pearl  coloured  moires  are  manufactured. 

xcvi. 
Art  of  Platikg  Looking  Glasses. 
This  art  is  erroneously  termed  Silverings  for,  as  will  be 
presently  seen,  there  is  not  a  particle  of  Silver  present  iu  the 
whole  composition. 

On  Tin-foil,  fitly  disposed  on  a  flat  table.  Mercury  is 
to  be  poured,  and  gently  rubbed  with  a  hare's  foot ;  it  soon 
unites  itself  with  the  Tin,  which  then  becomes  very  splendid, 
or,  as  the  workmen  say,  is  quickened:  a  plate  of  glass  is  then 
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door  work.    ludita^hraacagc  ii,  that  it  cannot  be  bumkhed,  md  tbere- 
foifc  wants  the  high  liiatre  produced  by  the  fol lowing  method. 


> 


V 


xcvni. 


This 


Abt  of  Gildimc,  by  BuRKIiMIlte. 
chiefly 


performed  on  picture  frames, 

mouldings,  beadinga  and  fine  stocco  work.  The  syrface  to 
be  gilt  must  be  carefully  covered  with  a  strong  site,  made  by 
boiling  down  pieces  of  white  leather,  or  clippmge  of  parch- 
ment^ till  they  are  reduced  to  a  atiff  jelly  ;  tliis  coating 
being  dried,  eight  or  ten  more  must  lie  applied,  con- 
sisting of  the  same  size,  mixed  with  fine  Pans-plaster  or 
washed  chalk  ;  when  a  sufficient  number  of  layers  have  been 
put  on,  varying  according  to  the  nature  of  the  work,  and  the 
whole  is  become  quite  ary>  a  inoderately  thick  layer  must 
be  applied,  composed  of  size  and  Armenian  bole,  or  yellow 
Oxide  of  Lead  ;  while  this  last  is  yet  moist,  llie  Gold  leaf  is 
to  be  put  on  in  the  usual  manner  ;  it  will  immediately  adhere 
on  being  pressed  by  the  cotton  ball,  and  before  the  size  is 
become  perfectly  dry,  those  parts  which  are  intended  to  be 
the  most  brilliant  aie  to  Ijc  carefully  burnished  by  an  agate 
or  a  dog'^s  tooth  fixed  in  a  handle. 

OSiervationi,  hi  order  to  save  the  labour  of  ImrniBbitig,  h  Is  a  com- 
motij  but  bad  pracdcp,  Blightly  to  buniich  the  brilliant  parts,  and  to 
deaden  the  rrst  by  drawing  a  brush  aver  tliem  dipped  in  lize:  the  re* 
quired  contract  [>etw'eeii  the  pdiiihed  and  the  unpoltfber]  gold  h  indeed  thui 
obtained ;  but  the  general  effect  is  mnuch  inferior  to  that  produced  in 
the  rrgiilar  way,  ami  the  snmllest  drop  of  water  fading  on  the  size  part 
oecasioiis  a  ttabu  This  kbd  of  gUditig  can  only  be  applied  on  in-door 
poAp  as  rain,  utid  errri  a  con^idt  rable  degree  of  daftipness,  will  occasion 
the  gold  to  peil  off.  When  dirty,  it  may  be  cleaned  by  a  soft  brush, 
with  hotspiru  of  wine,  ctr  oil  of  turpentine^ 

It  may  be  here  remarkrd  generally,  that  for  rarlous  A  pedei  of  gilding, 
aa  artk'le  known  by  the  name  of  Orsidue,  Dutch  metai,  Dutch  Leaf  and 
Dutch  Foil  is  rer}^  frequently  uaaL     But  the  si  distances  so  gilt  are  not 

guiretl  to  retain  their  ln'ilJianry  for  any  length  of  time.  But  when 
y  are  required  to  stand  some  time  they  are  generally  rami  shed  to 
fHfitect  tbin  compound  metal  from  the  action  of  the  air.  The  composition 
of  this  Imitation  of  gold  leaf  is  not  generally  known  ;  but  there  is  good 
rtaton  to  believe,  that  it  h  extensively  manufactured  in  England j  as  hun- 
dreds of  tons  have  been  ejcportcd  to  India,  tn  ornament  the  dresses  of  the 
frrraleJij  daTietng  girls,  priests  anvJ  deities  of  ihat  country,  also  to  derorate 
the  Hindu  temples.  In  England  and  elsicwliere»  it  is  used  by  the  Juwi, 
to  gild  picture  framea :  likewise  by  the  lower  clo«3  of  bookbinders  and 
'  !ing.  It  is  also  put  on  rihhons^  and  oti  toys,  dolls 
i  lilreii :  but  the  me  of  this  poisonous  material  for 
,d  sweetmeats,  cannot  he  too  much  reprobated, 
rriceable  for  coarser  gilding,  where  larger  masae* 
V  where  it  it  to  be  lecu  by  artificial  light,  ai  in  tlie 
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case  of  theairea ;   aiid  if  well  vamlthed^  will  there,  in  a  great  tneaaitrv 
Hiiswtrr  thtf  end  of  tlie  genuine  j^old  leaf. 


XCIX. 


Art  of  Gildikg  Wkitikcs,  Drawings,  &c. 

On  Paper  and  PaTchmcnt 

Letters  written  on  vellum  or  paper  are  gilded  in  three 

'  "Ways:  in  the  first,  a  little  size  is  mixed  with  the  ink,  and  the 

I  letters  are  written  as  usual;  when  they  are  dry,  a  slight  de- 

I  gree  of  stickiness  is  produced  by  breathing  on  them,  upon 

which  the  Gold  leaf  js  immediately  applied,  and  by  a  little 

ffressure  may   be  made   to  adhere  with  suflicietU  firmness, 
n  the  second  method,  some  white-lead  or  chalk  is  ground 
up  with  strong  size,  and  the  letters  are  made  with   tliis  by 
jmeans  of  a  brush  :  when  the  mixture  is  almost  dry,  the  Gold 
leaf  may  be  laid  oiij  and   afterwards  burnished.     1  he  last 
I  iTietho<l  is,  to  mix  up  some  Gold  powder  uith  size,  and  to 
I  form  the  letters  of  this,  by  meanu  oi  a  brush. 

fJtunfrLHjttun,     It  JJ4  supposed  tbat  thra  latter  methwl  waji  that  need  by 
|4he  iiioiikjt  in  tUuminallu^  their  niisfiaU>  psalters  and  rubrtcs* 


Aht  of  Gilding  thk  Edges  of  Paper, 

The  etiges  of  the  leaves  of  books  and  letter  paper, 


m 

are  V 

lerV   I 


Ijihled^  whilst  in  an  horizontal  position  in  the  bookbinder^ 
press,  by  first  applying  a  composition  formed  of  four  parts 
I  of  Armenian  bok\  and  one  of  candied  sugar,  ground  together 
With    water  to    a   proper    consistence,    aod   laid   on    by   a 
brush  with  the  while  of  an  egg.     This  coating,  when  nearly 
[dry,  is  Bm*x>thed  by   the  burnisher;    which  is  generally  a 
I  (crooked  piece  of  agate  very  smooth,  and  fixed  in  a  handle. 
It  is  then  slightly  moistened  by  a  sptmge  dipped  in  clean 
.water,  and  R|iiee2ed  in  the  hand.     The  Gold  leaf  is  now 
taken  up  on  a  piece  of  cotton  from  the  leathern  cushion,  and 
applied  on  the  moistened  surface.     When  dry  it  is  to  be  bur* 
1*1X1  shed  by  rubbing  the  agate  over  it  repeatedly  from  end  to 
.  cntl,  takitig  care  not  to  wound  the  surface  by  the  point  of 
the  buniiilier.     A  piece  of  silk  or  India  paper  is  usually  in- 
terposed between  the  Gold  and  the  burnisher. 

Ohsrrvation.     C&Ufm  wool  19  i^eHcrnlly  us^nl  hy  bo^ikUjuilera  lo  take 

the  leaf  up  from  the  riisiUioti  ■   being  the  beat  adapted  fur  ihe  purpose, 

I  •OH  accotiiit  of  itii  plmhility^  imoothocss,  soflneait,  ai^t  slight  inoiiitiiviis  ; 

the  luUer  of  which  propcrtiei  it  either  posies«ei  natural ly^  or  t^l&e  ii  ia 
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pmm  to  It  bj  rubbmg  again tt  the  forehead: — a  reiy  common  prtctke 

uidj  bookbinders, 

CI- 

Aet  of  Gilding  Leather. 

In  order  to  impress  gilt  figures,  letters,  and  other  marks 
upon  leather  ;  as,  on  tnc  cx>ver»  of  books,  edgings  fur  doom, 
Ssc, !  the  leather  must  first  be  dusted  over  with  very  finely 
powdered  yellow  rosin,  or  mastich  Eom.  The  iron  tools  or 
ftamps  are  now  arranged  on  a  rack  before  a  clear  fire,  so  as 
to  be  weii  heateti,  without  becoming  reti  hot.  If  the  tools 
arc  letters,  they  have  an  alphabetical  arrangement  on  the 
rack.  Each  letter  or  stimp  must  be  tried  as  to  its  heat,  by 
imprinting  its  mark  on  the  raw  side  of  a  piece  of  waste  lea- 
ther, A  little  practice  will  enable  the  workman  to  judge  of 
the  heat.  The  tool  is  now  to  be  pressed  downwaras  on  the 
(jold  leaf;  which  will  of  course  be  indented,  and  shew  the 
figure  in»printed  on  it.  The  next  letter  or  stamp  is  now  to 
be  taken  and  stamp  d  in  like  manner,  and  so  on  with  the 
others ;  taking  core  to  keep  the  letters  in  an  even  line  with 
each  other,  like  those  in  a  lHK>k.  By  this  operation,  the  resin 
w  melted;  consequently  the  Gold  adheres  to  the  Leather; 
the  super lluouV  Gold  may  then  be  rubbed  off  by  a  cloth  ; 
the  gilded  impressions  remaining  on  the  Leather.  In  this 
as  in  every  other  operation,  adroitness  is  acquired  by 
practice. 

Otftervationt,  Th*?  L*loih  alkidecl  to  shoultl  be  fiiightly  greasy,  to  rt;- 
latri  the  gok\  wiped  ofT;  (otherwise  tliere  will  be  great  wa«te  hi  a  few 
nioatha^*  the  clolh  v»ill  tljuH  l>e  soon  completely  saturated  or  loadei]  with 
tbe  folu.  When  \\m  is  llie  caise,  these  cblhs  are  generally  sold  to  the 
rc&ten,  who  bum  tbem  and  recover  the  gold.  Some  ot  these  afford  so 
much  gold  by  burning^  aa  to  be  worth  from  n  ^inea  to  a  guinea  and  a 
h^Lf. 

CII. 

Art  op  Gildikg  Glass  and  Porcklaik. 

Drinking,  and  other  glasses  are  sometimes  gilt  on  their 
edges.  This  j»  done,  either  by  an  adhesive  varnish,  or  by 
beat.  The  varnish  is  prepareti  by  dissolving  in  boiled  hn- 
leed  oil,  an  equal  weight  either  of  copal  or  amber.  This  is 
to  be  ddutcd  by  a  pn>|5er  quantity  ot  oil  of  turpentine,  so  a» 
to  be  applied  as  thin  as  possible  to  tlie  parts  ot  the  ^las»  in- 
tenderl  to  be  giU.  When  this  is  done,  which  will  be  m  about 
24  hours,  the  glass  is  to  be  placed  in  a  stove,  till  it  is  so  wartn 
as  olmosit  to  bum  the  fingers  when  handled.  At  this  tem- 
perature, the  varnish  will  become  adhesive,  and  a  piece  of 
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leaf  Gold  kpplied  in  the  usual  way  will  immediatdijr  adek. 
Sweep  off  the  superfluous  portions  of  the  leaf;  and  when 
quite  cold,  it  may  oe  bumishedy  taking  care  to  interpose  a 
piece  of  very  thin  paper  (India  paper)  between  the  GoM  and 
the  bunusher.  If  the  vamisb  is  venr  good,  this  is  the  best 
method  of  gilding  gl^ss,  as  the  Gpla  is  thus  fixed  on  more 
erenly  than  in  any  other  wqy  :  it  often  happens,  however, 
when  the  varnish  is  but  indifferent,  that  by  repeated  washing 
the  GiAd  soon  wears  off:  on  this  account  the  practice  of 
burning  it  in,  is  sometimes  had  recourse  to. 

For  this  purpose,  some  Grold  powder  is  ground  with 
Borax,  and  in  this  state  applied  to  the  clean  surface  of  the 
glass,  by  a  earners  hair  pencil ;  when  quite  dry,  the  ^bm  is 
put  into  a  stove  heated  to  about  the  temperature  of  an  an- 
nealing oven  ;  the  gum  bums  off,  and  the  borax,  by  vitri- 
fying, cements  the  Gold  with  ereat  firmness  to  Uie  glass ; 
after  which  it  may  be  burnished. 

Observation,  The  gilding  upon  porcelain  is  in  Kke  manner  fiz«d  bf 
heat  and  the  use  of  borax ;  ami  this  kind  of  ware  being  neither  trana- 
parent  nor  liable  to  soften,  and  thus  injure  its  focm  in  a  low  red  Imt, 
IS  (irep  from  the  risk  and  iiyury  which  the  finer  and  more  fusible  kinds 
of  ^lasB  are  a^t  to  sustain  from  such  treatment. 
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CHAPTER  IIL 

I3LPERrMENTS  ON  THE  SEPARATION  OF  METALS  ANP 
OTHER  SIMPLE  BODIES,  FROM  THEIR  NATURAL  OR 
ARTIFICIAL  COMBINATIONS. 


cm. 


Afi 


Reduction  of  Metals  iv  gekeral^ 
From  their  Oxidt^, 


.  IX  an  ounce  of  any  metallic  Oxide  to  be  reduced,  with 
an  ounce  of  Charcoal  powder,  makiug  a  paste  with  Oil ;  (but 
this  18  not  always  necessary  ;)  put  the  whole  into  a  crucible, 
and  submit  it  to  a  strong  heat :  if  the  metal  be  volatile,  (as 
Arsenic^)  auotlier  crucible  is  to  be  inverted  over  the  one  con- 
timing  the  compound  ;  or  the  crucible  should  have  a  lid 
luted  on.  The  metal  witl  be  found  at  the  bottom  of  the 
crucible  in  the  form  of  a  button. 

Ohterimthnt.     In  all  case*  of  reduction  of  metallic  oxideSi  the  char- 
coal (or  whatever  substance  is  heated  *^'ith  the  oxide,)  conabmes  with 
*  Ijoxy'gen  of  the  oxtde,  and  Hies  off  in  the  state  of  carbonic  acid  ^as  ; 
itfcle  metal  being  left  free,  falls  to  ihe  bottom  of  the  crucible.     For 
lieason  charcoal  is  called  a  flitx  ;    the  roeaiiing  of  which  is,  that  it 

Liti  the  metal  to  flow  from  the  oxide  ;  but  the  word  doea  not  coiwev 

a  correct  idea  of  its  oflice.  In  the  large  way  small  coal«  are  mixed  witn 
metsllic  ore*,  the  whole  i»  sabmitted  to  great  heat  in  a  funmce,  and 
when  the  metal  \§  reduced,  it  is  allowed  to  run  off  by  an  aperture,  aa 
beer  doee  from  a  barrel. 

CIV. 

Mktallic  LsAn  obtain  en  from  its  Oxibes. 

Put  four  ounces  of  retl  Oxide  of  Lead  with  one  ounce  and 
a  half  of  Charcoal  powder  into  a  erucible  ;  stir  them  well 
together  with  a  stick,  so  that  the  colour  of  tlie  mixture  may 
be  a  dirty  brown.     Put   the  crucible  into  a  good  fire,  and 

five  it  a  reil  heat  for  a  quarter  of  an  hour ;  when  sufficiently 
eatcd,  pour  the  contents  of  the  crucible  into  any  mould  ; 
the  Lead  will  nm  from  under  the  powder  on  tlie  top.  Here, 
the  Oxygen  with  which  the  metal  had  bct^n  cumbincd,  leaves 
if,  to  attach  itself  to  the  Cliarcoal,  with  wliich  it  forms  Cur- 
bonic  acid  Gas  :  the  Gas  flies  off;  and  the  Leatl  from  being 
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jnoit  fiitirely  tji soluble  in  it.  There  is  iome«hat  more  difficulty  in 
depriving  the  green  jtediment  of  oxalate  of  nickel  of  erery  atom  of  comdU 
To  trffect  ihis,  it  fniitl  ite  diisutved,  i\s  at  finite  with  pure  ammorti»^ 
exposed  to  Ihe  air  till  the  green  ietiiment  haa  leparated,  and  then  nnied 
with  hot  water*  the  water  contHiniiigthe  cobalt^  becoming^  ilfghtly  rose* 
colciored,  and  the  insoluble  oxalate  of  nickel  becoming  of  a  purer  green, 
A  rtpelition  of  this  operarion  two  or  llirce  times,  will  separate  every 
atom  of  the  oxalate  of  cobalt 

At  first  we  employed  concentrated  aminonia,  which  made  the  expe- 
riment* rather  eitpensive,  hut  we  found  that  a  mor«f  dilute  ammonia 
would  anaiwer  as  weU«  The  mixed  oxaktes  of  cobalt  and  nickel  should 
be  rubbt'd  willi  it  in  a  mortar,  and  the  whole  should  then  be  poured 
into  a  phial,  and  frequently  shaken  till  the  solution  is  complete,  which 
may  be  usiiiisted  by  a  gentle  heat.  When  the  ammonia  is  concentrated, 
the  colour  is  violet ;  but  blue,  when  more  tlilute*  This,  by  exposure  to 
air,  produces,  as  above  described,  the  deep  red  solution  of  oxalate  of 
cobalt,  which,  by  slow  evoponition,  crystaliiJEes  in  fine  garnet-cntoured 
Tieedles,  which  are  readily  sululite  in  water,  but  more  so  when  heated, 
Ammonia  also  dissolves  these  crystals,  both  warm  and  cold,  and  the  solu- 
tion doeit  not  dejiosit  an  atom  of  nickel^  which  is  a  mark  of  its  purity. 

When  this  oxalate  of  cobalt  is  calcined,  tt  leares  a  deutoxide  which 
daaiolFcs  in  stron^f  muriatic  acid,  with  disengagement  of  cblorhie.  Th€ 
aolution  at  first  is  green,  as  if  it  contained  iron  or  tiickel^  but  thii  colour 
is  only  owin^  to  the  a<lmixture  of  the  yeliow  of  the  chlorine  with  the 
tiatgrkl  blue  of  the  pure  muriate  of  cobalt ;  and  accordnigty  the  liquid 
beoomct  of  a  rery  pure  blue^  as  soon  as  all  the  cobalt  has  been  brought 
to  the  state  of  nroioxidcj  and  the  chlorine  is  eipelleiL  If  the  bhie  mii'» 
riate  is  enposed  to  the  air  for  several  days,  tlie  excess  nf  acid  is  disii* 
pa  ted,  the  colour  deejiens  to  violet,  and  in  time  would  probably  become 
red|  as  happens  when  water  is  iidded. 

On  the  other  baud,  when  the  iokiiion  is  concentrated  by  a  gentle  heat, 
it  takes  a  pure  blue  colourj  and  leaves  a  re^idne  of  the  same  ;  which,  ^ 
on  the  addilton  of  a  little  water,  forms  a  rose -col  on  red  solution.  Tint 
again  l>ecome9  blue  u  lieti  heated,  and  much  concenirated,  and  then 
cryiitaliizea  spontaneously  into  beautilul  ruby-coloured  prisms.  Thcsa" 
crystals  of  muriate  of  cobalt  are  not  deliquescent  if  pure,  nor  do««  lhe| 
niotherdiquor  yield  a  deliquesctiut  salt,  unless  the  air  is  eitremely  inois^ 
or  unlcsi  any  nickel  is  present ;  but  if  ilna  occurs^  the  li<|Uor  become 
jrteen*  It  is,  there  fore,  to  the  presence  of  nickel  that  the  supposed 
deliquescence  of  murinte  of  cobalt  is  to  l^e  attributed. 

It  appears,  therefore,  from  these  exprimeuti,  that  cobalt  and  nickel 
hrougot  to  the  state  of  oxabie,  and  treated  by  ammonia  either  concen* 
tratcii  or  diluted  with  two  parti  of  water,  msy  be  separatee!  from  each 
other ;  and  we  conceive  that  the  fullowing  is  the  explanation  of  what 
lakes  filttce  :— the.^e  two  oxalates  are  clianged  by  solution  ht  ammonia 
into  triple  salts  of  oxalic  acid,  ammonia  and  the  metallic  oxide.  What' 
pmvei  it,  \»,  that  after  tlieir  extraction  and  separation,1  they  both  giira 
outammunta  by  the  addition  of  potass.  But  the  ammoniaeal  oxalate  of 
nickel  mhich  dissolves  so  hk ell  tn  ammonia,  is  cjuite  insoluble  in  water ; 
and  on  the  otlier  hand,  the  con  csponding  tall  of  cobalt  di^solres  readily 
both  in  ammonia  and  in  water.  Hence,  in  proportion  as  the  excess  of  J 
ammonia  evaporates  by  exposure  of  the  compound  solution  to  the  aiTf  fl 
the  first  precipitate  that  fall:)  down  is  tlie  triple  salt  of  nickel ;  whilst  the 
sah  of  cobalt  remains  till  the  further  evaporation  of  the  mere  water  ne« 
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tauTj  ID  iu  sdHttori.    Thtrefbrr,  it  it  of  advanUf  e  not  to  wait  too  bug 
befoie  the  first  deposit  i«  rtniored. 

As  a  proof  tl»at  it  is  the  ejtceis  of  ammonia  which  hohli  the  oxalate  of 
nickel  m  sojatiou,  it  may  he  added,  that  the  tompouiid  lioluiioii  will 
remain  unchanged  for  raouthi  iti  a  vesftel  hennetricaJly  St^aled ;  or  if  tbev 
6i|BtaUize,  it  ii  u\  masi^  and  without  an^  v'uUili:  sepumlioti  of  one  laft 
from  the  other. 

PEOCEiS  won  OBTAINING  ruRK  NlCK£L* 

The  following  process  is  recommended  by  Dr,  Thomson, 
for  procuring  pure  Nickel: — "  I  take  a  quantity  of  the 
brittle  reddish  alloy,  well  koowm  in  commerce  by  the  name 
of  Speiss*  ThiR  alloy  is  chiefly  an  Arseiiiuret  of  Nickel, 
though  it  probably  conlaint  also,  occasionally  at  least,  aeveral 
other  metals.  Upon  the  speiss  reduced  to  a  coarse  pKJwder, 
I  pour  a  quantity  of  dilutea  Sulphuric  acid,  place  the  mixture 
in  a  Wcilgewood  evaporating  aisli  upon  a  sand  bath,  and 
add  the  requisite  quantity  of  Nitric  acid  at  intervals,  to  ena- 
ble the  acicl  to  act  upon  the  speiiis.  By  this  process,  I  obtain 
a  deep  grass-green  liquid,  while  a  considerable  quantity  of 
Aritmouf  acid  remains  undissolved.  The  green  liquid,  care- 
fully decanted  off  the  Arsenic  us  acid,  is  evaporated  un  the 
sand  bath,  till  it  is  sufficiently  concentrated  to  yield  crystals. 
It  is  then  set  aside  in  a  coo!  place.  A  deposit  of  beautiful 
crystals  of  Sulphate  of  Nickel  is  obtained.  By  concentrating 
the  liquid  still  further,  more  crystals  of  Sulphate  of  Nickel 
fall,  but  after  a  certain  time^  the  liquid,  though  its  colour 
continues  still  a  dark  green,  refuses  to  Yield  any  more  crys- 
tals of  Sulphate  of  Nickel.  Bv  evaporating  it  to  the  required 
cxmiistency,  and  then  setting  it  aside,  a  very  abundant  de- 
posit is  made  of  an  apple-green  salt,  which  adheres  very 
nnnly  to  the  evaporating  dish.  I  took  this  matter  at  first, 
fiofn  its  colour,  to  be  Arseniate  of  Nickel ;  but  I  found  it,  on 
examination,  to  be  a  double  salt,  consisting  of  Sulphate  of 
Nickel  and  Arseniate  of  Nickel,  united  together.  I  endea- 
voured to  get  rid  of  the  Arsenic  acid  by  dissolving  the  salt 
in  wafer,  and  causing  a  current  of  Sulphuretted  Hydrogen 

SIS  to  |jass  through  it,  as  long  as  any  precipitate  appeared. 
y  this  method  I  threw  down  a  great  deal  of  Arsenic,  but 
cm  filtering  attd  evajx^rating  the  liquor,  it  was  •^till  converted 
into  ail  apple-green  matter,  and,  of  course,  contained  Arbenic, 
I  found  that  when  the  salt  was  dissolved  in  water,  the  liquid 
became  opaque,  owing  to  a  quantity  of  Arsenious  acid,  which 
separated  from  the  salt.  The  li([uid  being  now  filtered,  (to 
get  rid  of  the  Arsenious  acid,)  and  properly  evaporated, 
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yielded  a  new  crop  of  crystals  of  Sulphate  of  NickcL    Thes« 
crystals  cfmtinueJ  to  be  deposited  as  long  as  a  single  drop  of 
the  liquid  rcmaioed   unevaporateiL     By  tliis   melliod   may  [ 
the  wlu>le  of  the  Nickel  in  the  speiss  be  obtained  in  the  state 
of  Sulphate  of  Nickel.  This  Sulphate  is  quite  free  from  Ar-»| 
senic  or  A  rsenious  acids,  far  the  presence  of  these  acids  pre^  ] 
vents  Sulphate  of  Nickel  from  crystalJizing.     But  for  gicater 
security  I  dissolve  the  Sulphate  of  Nickel  in   water,   and 
cryiitallize  a  second  time. 

The  pure  Sulphate  of  Nickel   thus  obtained>  is  dissolved^  1 
in  water,  and  decomposed  by  Cadjonate  of  Soda.     The  Car^  j 
bonate  of  Nickel,  when   well   waslied  and   dried,  is  a  light-, 
green  jiowder,     I  make  it  up  into  balls  with  a  little  oil,  and- 
enclose   them  in  a  Charcoal  crucible,   which   is  put  into  a, 
Hessian  crucible,  the  mouth  of  winch  is  covered  and  luted*. 
It  is  now  exposed  to  the  greatest  heat  that  I  can  raise  in  a  J 
melting  furnace,  for  two  hours*     By  this  process  I  have  al*  ! 
ways  obtained  a  button  of  pure  Nickel  in  the  metallic  state,  || 

The  Nickel  thus  obtained  is  hardj  but  malleable,  and  very  i* 
oljcdient  to  the  magnet,     I  think  it  contains  a  certain  pro-^ 
portion  of  Carlxjn  in  combination  wilh   the  Nickel.     Tha.  1 
button  is  usually   surrounded  by  a  thin   dai4  shining  cu*  j 
ticio,  which  I  ttiLe  to  be  a  Carburet  of  Nickel.'^ 


cvii. 
To  OBTAIN  Silver  in  a  state  or  ptTnixr. 


Pour  over  a  Shilling,  Half-crown,  or  even  filings  or  cli[>-|l 
pings  of  Silver,  as  much  Nitric  acid,  diluted  with  water,  aSjl 
will  dissolve  them,     into  this  solution,  repeatedly  imnierjsetj 
a  plate  of  jjolislied  Copper,  as  long  as  a  precipitatmu  of  me-'^J 
tallic   Silver  takes  place.     After   each  immersion,  wipr-  ihe^^ 
precipitate  off  on  paper,  by  means  ota  feather.     Some  of  thcj 
precipitate  will  fall  to  the  bottom  of  the  vessel ;  the   liquid*! 
roust  accordingly  be  poured  off,  and  l>olh  precipitates  put  oil/ 
a  filter  ;  and  distilled  water  poured  over  them  to  wash  away;j 
the  Nitric  acid,  &c,  -a 

This  powder  is  now  to  be  boiled  in  a  solution  of  pure  Am*f 
monia,  in  a  Florence  flask,  placed  over  a  lamp,  to  dissolve  J 
any  0.x ide  of  Copper  wliicli  may  be  precipitated  with  thel 
Sifvei* ;  this  alkalme  solution  will  accordingly  have  a  blue;' 
tinge.  Now  filter  and  prc*cipitatc,  as  before,  and  jKJur  distilkd ; 
water  over  the  powder  to  waih  away  any  remnant  of  Anv 
mouiuret  of  Copper.     If  the  Silver  is  now  put  into  a  deau 
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cnidble  and  heat  be  applied,  it  may  be  obtained  in  a  mass, 
either  by  moulding  or  otherwise. 

To  obtain  pure  Silver  from  Luna  Cornea,  or  fused  Muriate 
of  SUver,  put  into  a  clean  crucible  one  ounce  of  this  sul> 
stance,  and  when  in  a  state  of  fusion,  inix  with  it  tliree 
ounces  of  Carbonate  of  Soda,  deprived  of  its  water  of  crys- 
talhzation :  submit  them  to  a  gcx)d  heat ;  when  the  whole 
has  beeii  fused,  let  the  mixture  cool ;  and  when  cold,  let  it 
be  broken ;  the  Silver  (about  six  drachma  in  weight)  will  be 
found  in  a  metallic  state. 

Ob$ervatunn.  The  Penian  mode  of  purifying  silver  is  as  follows ; — 
it  was  related  and  illustrated  in  the  Laboratory  of  the  Royal  Institution, 
by  Oost&d  Muhamnied  Ali.  A  eort  of  basin  b  made,  either  by  exca- 
vating the  ground,  or  by  arranging  stones  in  a  circle.  This  is  from  nine 
to  twel?e,  or  fourteen  inches  wide,  and  is  incomplete  at  the  side,  in  one 
{dace,  for  the  reception  of  the  fuel,  whicli,  by  its  combustion,  is  to  melt 
the  metal.  The  fuel  consists  of  two  large  and  long  logs  of  wood,  which 
are  placed  with  their  ends  in  the  aperture  on  the  c^ge  of  the  basin. 
These  ends  are  lighted  by  putting  a  httle  burning  fuel  on  them,  and  then 
the  blest  from  a  pair  of  bellows  is  directed  to,  and  over  the  fire,  so 
u  to  direct  the  flame  and  heat  into  the  basin,'  in  the  manner  indeed,  of  a 
large  blow-pipe.  Lead,  containing  silver,  or  impure  silver  with  lead, 
is  then  placed  in  the  basin,  which  being  soon  melted  and  heated  by  the 
flame,  is  purified  as  by  common  cupellation.  The  litharge  b  forced  off 
to  tht  sides  as  it  b  f«)rmed,  and  b  either  absorbed  or  lost.  As  the  wood 
bums  away  before  the  jet  of  air,  the  logs  are  thrust  en  wards,  luitil  all  is 
coiitumed  ;  then  fresh  logs  are  applM,  if  necessary,  or  the  process  b 
stopped,  as  may  be  found  expedient. 

CVIII. 

To  OBTAIN  Chuomium  fkom  Chromic  Acid. 

Make  a  payte  of  foiu:  drams  of  the  dry  crystals  of  Chro- 
mic Acid,  eight  drams  of  Charcoal,  and  four  drams  of 
Oil.  Put  the  paste  into  a  crucible,  and  submit  it  to  a  con- 
^derable  heat.  The  Oxygen  of  the  acid  will,  with  the  Char- 
coal and  Oil,  form  Carl)onic  Acid,  and  the  metal  will  be  re- 
duced at  the  bottom  of  tlie  crucible.  Chromium  is  a  brittle 
light  metal,  of  a  greyish  lustre. 

Oittrvaium.  One  of  the  most  imporUnt  of  the  Metalliferous  sub- 
stances met  with  by  Doctor  Hibbert  of  Manchester,  in  hb  recent  tour 
throui^  the  Shetland  Isles,  was  that  very  valuable  one  the  granular 
ekromaie  qfiron,  which  he  found  in  masses  of  eonsiderable  size.  Thb  ' 
mineral,  in  those  countries  where  it  is  found  in  Quantities,  b  employed 
to  fumbh  the  chromic  acid,  which,  when  united  to  the  oxide  ot  lead, 
&rms  chromate  of  lead,  a  very  beautiful  and  much  esteemed  yellow 
pgnent 
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CIX. 

To  pROcoiE  Antimony  from  the  Sctlphueet. 

Powder  the  Sulphuret  in  an  iron-mortar,  atid  «ubmit  it  ta  1 

considerable  heat  in  a  crutible,  to  drive  oW  the  Sulphur, 
Then  mix  it  with  its  own  weight  of  black  flux,  and  again  i 
give  it  a  strong  heat.     A  button  of  Antimony  will  be  found 
at  the  bottom  of  tlie  crticible.     Pure  Antimony  shines  like  , 
Silver.     Its  specific  gravity  is  6.800. 

Observatiom,  Antimony  is  founds  natire  and  com  bin  »l,  in  irtanj  i 
countries  of  Europe,  Alloyed  with  other  metals^  k  fortna  a  part  of  belt 
inetal,  and  printera'  typet.  Preparations  of  it  are  used  m  Medicine.  It 
is  said^  that  when  mixe<l  with  the  food  of  pigs^  it  not  only  remorfS  dit- 
ease  from  thest;  aninnals^  but  that  it  also  fattens  them.  Baail  Valentine,  ' 
a  German  moiik^  knowing  this  circiimstaitce,  adminiitered  it  to  some  of 
his  bryihi^rhuod  in  Uie  convent  ^  but  nisttrad  of  being  Citieoed  by  it,  they 
died. 

cx. 

To  FITEIFY  COPFER. 

Pour  some  dilated  Nitric  Acid  over  some  filings  of  Ccit>»  \ 
per^  in  a  decanting  glass^  and  make  a  saturated  solution  dj 
pouring  in  more  acid,  if  required,  or  putting  in  more  Copper  ] 
if  the  acid  will  dissolve  it.  Now  immerse  pieces  of  fron» 
until  precipitation  ceases^  and  wipe  the  metallic  Copper  off 
into  ine  liquid  as  fast  as  it  is  generated.  When  no  morej 
will  precipitate,  allow  the  liquid  to  settle,  aod  decant  it  when 
clearer  pour  more  water  on  the  precipitate  to  wash  it»  NoW  ' 
put  it  into  a  crucible  aud  submit  it  to  a  strong  heat.  A  but* 
ton  of  very  pure  Copper  will  be  found  at  the  bottom,  A 
similar  precipitation  may  be  made  from  a  solution  of  Sul- 
phate of  Copper, 

Observaiioni^  Copper  is  procured  from  its  ore  in  the  Iflle  of  Ang^letey.  "•' 
in  the  following  manner: — The  ore  i»  firit  hrol^en  in  smalt  pieceSp  and 
then  piled  up  in  heajis  between  two  walls,  twenty,  thirty,  or  Hfty  yards 
in  length,  and  coTered  over  with  flat  stones,  which  are  cement^  togt-* 
tiler.  The  heaps  are  then  si^t  on  iire,  and  tlie  sulphur  li  sublimed  in 
chimneys  made  for  that  purpose,  and  preserved  far  sale.  Tbeae  heapd 
continue  three  or  four  months  burning,  according  to  their  size  ;  some  are 
•0  large  (about  two  lhou»and  tons  in  weight)  as  to  require  ten  months. 
The  ore  being  now  reduced  hi  w tight,  is  washed.  The  water  of  vliicli 
washing  being  a  sotutionof  aiilphateofcopper,  b  precipitated  by  aU  torts 
of  old  iron.  ^h 

Pure  copper  in  generally  obtained  by  using  the  solution  of  Milphale  offl 
copper  whicli  ii  lodged  at  the  t>ottom  of  a  bed  of  ore  in  a  copper  mine.  ■ 
This  solution  is  drawn  up  and  pouretl  into  pits  where  all  kinds  of  old  iron 
are  thrown.    The  iron  attracts  the  aulnhuric  acid,  and  ii  thui  in  time 
dti»olred ;  but  a  thick  crust  of  meiaUac  copper  is  first  precipitated  oa 
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it  Thift  b  scri^)ed  offaDd  fused :  the  iron  h  then  tbrawn  in  ngsdn  to 
precipitate  more*  Thiit  if  repeatedly  dotie  until  the  irou  h  ontirdj 
wmited;  that  is,  dtfisolved  by  the  sulfihurrc  acki  Precipitation  of  cop- 
per ofi  iron  in  the  large  way,  h  also  practised  iu  Ireland  and  llnngary. 
The  purest  copper  is  ulwavs  ohtiiiiied  in  tbis  w^i}'. 

Native  copper  is  geuerajly  fouad  in  Sibiria*  An  entire  mass  has  been 
found  in  the  BraziUj  weighing  ^,fi<J(S  pounds.  It  is  now  in  Lisbon.  A 
lar^  mass  was  also  recently  iomid  hi  the  bed  of  the  rirer  Onatanagaii, 
\n  the  United  States  of  America,  NotwithstiKidiiT^  the  number  of  cop- 
per mine5,  particularly  in  Wales,  till  about  the  ytar  IISO,  niOMt  of  the 
copper  and  brass  uteiiilb  for  culinary  and  other  purposes  used  in  this 
country,  were  imported  from  Hamburgh  and  HolJand,  being  procured 
from  the  manufactories  of  Germany  ;  even  so  late  wi  tlie  year  1 760^  cop' 
per  t^a-lEettkij  saucepans,  an<I  pots  of  till  »i2es  u'ere  impoited  in  large 
i|UAtititic« ;  but  through  the  pt^rtcvering  industry  and  enterprising  spirit 
if  our  nijijeri  and  manufacturi'rs^  Uiese  imports  have  become  totally  un* 
nfcfssary.  The  discovery  of  the  new  copper  minei  in  Derbyshire  and 
M'alei  abf^iJt  the  year  1773,  contributed  to  the  extension  of  tlie  manufac- 
ture in  this  country,  and  It  h  calculdted  that  the  annual  value  of  the  ex* 
ports  of  copper  and  brasti  is  not  lets  than  3.^00,tK)0h  and  that  the  number 
of  persons  employed  in  the  dillerent  branches  and  stages  of  these  manu- 
facturea  is  not  less  than  60tX),  One  of  the  richest  lodes  of  copper  that  has 
been  aeen  for  many  years  past,  has  lately  been  discovered  in  the  neighbour- 
hood of  Paditow  in  Cornwall;  it  is  a  tine  grey  ore,  three  feet  thick,  and 
Worth  from  SO  to  IDOl.  per  fathom,  and  isonly  fifteen  feet  below  the  sur- 
face of  the  earth,  while  the  levels  are  suih  ns  to  admit  witli  ease  of  an 
adit  at  forty  fathoms.  Rocks  of  grt^y  ore  are  to  be  seen  on  the  spot,  of 
•  two  cwX.  each  J  and  wurrh  40 1.  per  ton.  Very  eitensiVd  mines  of  copper 
have  lately  been  diiicovered  in  different  parts  of  Ireland,  which  bid  fair 
to  become  a  source  of  great  wealdi  to  thai  country.  In  the  county  of 
Wicklowj  there  is  an  extent  of  country  nearly  ten  miles  in  length,  (reach- 
ing from  the  mountain  in  which  gold  has  been  found,  from  N.  W,  to 
S.  E.)  in  which  distinct  veins  of  copper  have  been  dijtcovered.  Copper 
ore  of  a  very  rich  quality  has  alio  been  discovered  in  the  county  of  Wex-i 
Jord.  The  hills  of  All^n^  of  ITdU,  and  of  Killmaniy  contain  several  valu* 
i  veitts. 

ftpper,  both  in  its  native  and  combined  states,  likewise  the  ores  and 
I  of  other  metals,  may  be  gratuitously  viewed  at  all  times  tn  the  great 
Saloon  of  the  British  Museum  ;  where  they  are  arranged  in  glass  cases, 
aecording  to  a  generic  plan,  thus  Saiti  of  Copper,  Salii  of  Stiver,  SalU 
rfLime,  &[c.  ^.  Sfc,  The  arrangement  and  magnificence  of  the  whole, 
whilst  they  do  honour  to  the  science  of  the  countrv,  reflect  great  credit 
00  the  judgement  of  the  managers*  Specimens  ot  almost  all  these  mi- 
nerals, in  a  state  of  great  perfection,  form  also  an  important  pari  of  the 
Mioeralogical  and  Geological  collections  sold  by  Mr.  Mawe,  in  the 
.temd,  London,  Mr,  Mawe  ts  in  posiiesjiian  of  a  piece  of  pure  native 
'"►  partly  combined  with  pieces  of  sUex.  Thijj  specimen,  which  be 
i  wh^st  travelling  in  the  Brazils,  is  much  worn  by  rolling  in  a  river^ 
Ep»  for  many  age^.  It  contains  now,  as  much  pure  gold  as  may 
t  coioed  into  30  gumeas* 
Copper  exists  in  considerable  abundance  in  nature  ;  It  is  found  na- 
litt ;  aUoyed  with  other  metals ;  combined  with  sulphur ;  in  the  state 
of  oxide;  and  in  that  of  salt.  It  is  not  unfrequentiy  met  with  in  the 
wmat9  itatCy  sometimes  cryf^tallifced  in  ati  arborescent  form,  and  lome^ 
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tiiiiei  tn  more  regular  fiFuret.  Copper  eiiiti  natire^  allofed  with  j^ 
and  lilrer.  The  roost  abundant  orei  of  copper  arc  the  lulphuret*,  and 
of  these  there  are  a  con«ider«bIi;  variety^  ezJubitin^  varioui  colours,  and 
various  forms  of  crystals*  In  the  state  of  oxide  it  has  been  found  in 
Peru  of  a  greenish  colour  mixed  with  white  sand.  In  the  state  of  salt, 
copper  is  combined  with  the  sulphuric  and  carbonic  acids,  forming  na- 
tive suJphates  and  carbonates  of  copper. 


CXI. 
To  OBTAIN  PCTftE  IeON  FROM  CaST  IbOK; 

Csit  Iron  is  a  compound  of  Iron,  Charcoal,  and  Oxygen. 
To  free  it  from  the  two  latter,  the  cast  Iron  must  be  fused 
with  its  weight  of  quick  Lime  in  a  strong  crocible.  It 
should  be  frequently  stirred  up.  The  pure  malJ cable  Iron 
will  be  found  at  the  bottom.  The  heat  must  be  150  degrees 
of  Wedge  wood*  The  Charcoal  or  Carbon  of  the  cast  Iron 
combines  with  the  Oxygen  of  the  atmosphere  and  of  the 
Iron,  forming  Carbonic  Acid,  which  attaches  itself  to  the 
Lime,  fomuBg  Carbonate  of  Lime,  aod  thus  the  pure  Iron 
is  set  free, 

Obiervaiiont,  In  the  large  waV;,  the  crude  or  cast  iron  is  introduced 
inta  a  furnace,  where  it  is  melted  l>y  the  flatne  of  comhusubles,  which 
is  directed  to  its  surface  ;  and  while'il  is  in  a  state  of  fusion  it  is  con- 
stantly stirred,  that  it  may  be  brought  uniforinlj  in  contact  with  the 
air.  At  last  it  swells,  and  mvts  out  a  blue  flame,  and  when  this  is  con- 
tinued for  about  an  hour,  the  iron  begins  to  accjuire  consistency,  and  at 
last  becomes  solid.  Whilst  it  is  hot,  it  is  removed  from  the  furnace, 
and  hammered  and  rolled  bj  the  action  of  machinery.  It  ii  then  pure 
iron,  of  the  specific  gravity  of  S.OOO.  This  is  what  is  ordinarily  termed 
pure  irfiUf  though  it  really  still  contaiTis  a  small  portion  of  iarhon,  Mr. 
Jennings,  tbe  patentee  of  the  new  Mariner's  Compass^  is  the  only  chemist 
who  has  obtained  it  in  the  slate  of  ab&olute  purity  ;  it  will  not,  then,  gite 
lire  when  struck  with  tUnt.    His  process  is  not  accurately  known. 

Natire  iron  has  been  found  in  many  parts  of  tbe  world.  The  new 
nation  lately  discorered  by  Captain  Ross,  were  in  the  habit  of  usinff 
knires  and  speam  struck  oH'from  an  immense  piece  of  natire  ironj  which 
lay  on  the  ground*  These  instruments,  from  the  uncivilised  state  of  the 
poor  inhabitants,  were  not  f^irged,  but  struck  into  something  like  shaf>e, 
ly  hammering  them  with  stones.  This  proves  the  iron  to  be  pure.  In 
tbe  Feters burgh  Museum,  there  is  a  piece  of  native  iron,  which  weighs 
upwards  of  1,200  pounds. 

A  mass  of  native  iron  was  discovered  in  the  Brazils  in  17S4»  It  is 
about  seven  feet  long,  four  wide,  and  two  thick  ;  but  of  an  irrqrular 
shape.  Mr,  Murray  calculates  its  weight  1 4,000  pounds.  It  exhibited 
a  crystalline  structure,  and  was  dispsed  to  break  in  octah«rdrons,  tetra^ 
hedrons,  or  tlie  rhomboids  formed  by  thefr  junction.  It  was  magne|ic 
by  induction,  like  common  iron  ;  and  composed  of  ninety-sia  parts  of 
iron,  with  four  parts  of  uickeL  These  mnsses  are  supposed  to  have  been 
of  meteoric  origin.  IrOn  and  nickel  are  always  found  to  be  components 
of  meteorio  stones. 
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A  inaBi  of  natire  iron,  weighing  upflrardi  of  three  thousand  poundf, 
diicorcreti  several  ye&rp  ago  on  tlj«r  banks  of  Eed  River  m  Louiilana,  is 
now  in  the  collection  of  the  Historical  Society  in  tlie  New  York  Itisd- 
tution.  lU  shape  h  irregular^  inclining  to  orifomi  ;  iti  surface  deeply 
indented^  and  covered  bj  an  oxide  of  iron^  and  il  ii  much  broader  at  the 
bottom^  where  it  has  rested  on  the  earthy  than  at  the  top^  iticlining^  lome- 
what  in  the  manner  of  a  cone.  Bj  several  experiments  which  have  been 
made  upon  different  pieces  of  it,  there  appeara  to  be  a  want  of  unifor- 
mity in  its  quality,  some  parts  being  very  maJleable  and  ductile,  while 
oiht>ra  possess  nearly  the  hardness  of  steeL  It  is  auBceptibk  of  the 
Llghest  poUih^  and  is  said  to  cont^iiii  some  nickel.  This  mass  of  iron  waa 
found  about  one  hundred  miJes  above  Natchitoches,  on  Red  River,  on 
one  of  those  rich  and  extensive  prairies  so  common  to  that  part  of  the 
country  ;  and  about  twelve  miles  from  the  banks  of  the  river. 

Iron  and  copper  arc  both  very  apt  to  be  scaled  by  heat,  and  thereby 
lose  greatly  in  weight.  3*  cwt,  of  pure  plate  copper  will  notj  when  mami- 
^Clured  into  tea-kettle«,  pans,  ^e.  give  abovt  23  cwt.  21  cwt^ofbar 
iron  wiil  give  a  ton,  when  split  into  rods;  but  taking  into  consideration 
all  iron  and  steel  wares,  from  a  needle  to  an  anchor,  it  ii  estimated 
that  SO  cwL  of  bar  iron  will,  at  an  average,  yield  a  ton  of  wares. 

SO  cwL  of  cast  iron  is  reduced  to  20,  when  it  is  to  be  made  into  wire  ; 
and  2§  to  fii,  whtn  it  is  to  be  made  into  bar  iron.  Steel  suffers  much 
less  loss  of  weight  in  being  hammered,  than  iron  does.  Cast  steel  does 
not  lose  above  two  parts,  and  bar  steel  not  above  4  in  100,  when  drawn 
isto  the  shape  of  razors,  tiles,  &c. 


CXII. 

To  E£DUC£  Zinc  weou  its  Orss. 

Mix  two  ounces  of  powdered  Calamine  Stone  (which  is 
partly  an  Oxide  and  partly  a  Carbonate  of  Zinc)  with  an 
ouDoe  and  i  half  of  powdered  Charcoal  and  half  an  ounce  of 
quick  Lime.  Let  the  mixtura  he  rammed  into  a  crucible, 
and  mibinitted  to  a  strong  heat :  the  metal  will  be  reduced, 
and  may  be  run  into  a  mould.  Here  the  Charcoal  combines 
with  the  OxTgen  of  the  Oxide  to  form  Carbonic  acid,  which 
^"^loff;  and  the  Lime  at  the  same  time  combining  with  the 
^onlc  acid  of  the  Carbonate^  leaves  the  Zinc  in  its  me- 
state. 

O&jerMlfOfu.  Zinc  bearK  a  mat  resemblance  to  lead ;  only,  that  It 
il  more  bard  and  sonorous,  and  leas  malleable  in  the  common  way  of 
wmtiiiif :  but  a  Sheffield  manufacturer  has  lately  proved  that  thii  metal 
caa  be  drawn  into  wire,  and  rolled  into  sheets  of  from  24  to  30  inches 
wide,  and  from  6  to  S  feet  long,  from  which  «heet%  it  is  manufactured 
loto  pipes  for  steam^  warm  air,  rain  wateri  and  underground  conveyance; 
ai  well  as  into  pumps,  milk  bowli,  liningji  for  cisterns  and  a  very  great 
ranety  of  other  articles.  Zinc  doei  not  melt  so  easily  ai  tin  or  leod,  but 
more  easily  than  silver  or  copper.  In  a  degree  of  heal  just  su^cient  to 
nkdc  It,  it  bums  away  inio  a  kind  of  grey  asb  without  being  inflamed; 
md  in  ■  stronger  beat  it  burni  witli  a  yellowiih  blue  or  green  flame, 
\  itaeil  into  a  white  earthj  which  ii  dlriren  off  by  the  violence  of 
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the  Hre  dunne  the  combustion^  or  rerciains  luirotinding  the  bqming  mn§ 
like  a  piece  or  cotton  wool,  Thli  combustion  of  zinc  ii  as  Htrikiiig  an 
experiment  as  anf  in  chemiitiy,  and  it  Is  in  tbe  power  of  anj  person  lo 
make  itj  by  ftprinkling  iilin^  of  zinc  on  a  pan  of  Dumiug  charcoal,  or  on 
a  poker,  or  otner  piece  of  iron  heatdl  to  a  white  heat ;  it  ii*  tins  property 
wmrb  rcTiders  fine  filings  of  zinc  of  great  use  in  ftre-irorks.  Zinc  ii  a 
very  singular  metallic  substance ;  it  not  only  bnrna  when  sufRcit ntly 
heated,  with  a  fhf\d  llamei  b\it  it  yieldi  an  ir^flammable  air  by  solution 
in  sulphuric  add  and  muriate  of  soda^  and  eren  in  some  of  its  ores  it 
manifests  a  phosphoric  quality.  A  piece  of  black  jack  from  Freiburg, 
being  scratched  in  the  dark  with  the  linger  nail,  emitted  a  stronsj'  wliite 
light. 

Calamine  is  found  in  most  parts  of  Europe  ;  we  have  great  (.lenty  of 
it  in  Somersetshire,  Flintshire,  Derbyshire,  and  in  many  other  pari«  of 
England  It  is  s^carcely  to  be  distinguished  by  n»  aupea ranee  from  some 
sorts  of  bme*stone;  for  it  has  none  of  the  metallic  Wtre  usually  apper- 
taining to  ores :  it  differs,  however,  by  Its  weight  from  every  sort  of 
stone ;  it  being,  bvdk  for  bulk,  nearly  twice  as  heavy  as  either  flint  or  lime- 
stone. Before  the  rei^i  of  Elixabetb  ihU  mineral  was  held  in  very  little 
esiimalion  in  Great  Britain  ;  and  even  at  so  late  a  period  as  towards  the 
end  of  the  17th  century,  it  was  commonly  carried  out  of  tlie  kingdora  as 
ballast  by  the  ships  which  tr:uti?d  to  foreign  part*,  en  peel  ally  to  Holland. 

A  f  ery  valuable  mine  of  this  mineral  was  some  years  ago  discovered 
at  Craven,  York:»hrre,  where  formerly  there  were  copper  miiiei.  It  ia 
found  in  strata,  at  the  botium  of  caverns,  about  eight  fathoms  from  the 
surface,  in  some  places  si jc  feet  thick.  One  of  the  caverns  is  one  hun- 
dred and  four  yards,  anoth*:r  elglity-four,  a  third  forty  yards  in  length, 
and  ab4>ut  fourlt'en  yardi  widi'.  It  ii  suppoied  to  have  been  aubbmed 
by  a  volcano,  as  the  stones  surrounding  it  have  been  vitrified. 

Dr.  WatiOti,  late  Bishop  of  Landan^  thus  describes  the  distil iatliri  of 
line  pir  decency m J  as  performed  at  the  Henham  copper  works  near 
Bristol.  In  a  circular  kind  of  oven,  like  a  glass-house  furnace^  ti  ere 
were  placed  six  pits  about  four  feet  each  in  height,  much  resembling 
large  od  jars  in  snape  ;  into  the  bottom  of  each  pot  was  inserted  an  iron 
tnbei  which  p:i$5cd  through  the  6oor  of  the  furnace  into  a  vessel  of  water. 
The  potj  were  fdled  with  a  mixture  of  calamine  and  charcoat,  and  the 
mouth  of  each  was  then  close  stopped  with  clay,  Tlie  fire  being  pro~ 
uerly  applied,  the  metallic  vapour  of  the  calamine  issued  through  the 
iron  tube,  there  being  no  other  phee  through  which  it  cotild  escape,  and 
tbe  air  being  excluded,  it  did  <  ot  tske  iire,  but  was  condensed  into  very 
small  particles  in  the  water,  and  being  ninelted  was  formed  into  ingots, 
and  sent  to  Birmingham  under  the  name  of  zinc  or  spelter.  This  zinc 
will  he  more  or  lest  pure,  according  slu  the  calamine  is  free  from,  or 
mixed  with  iron,  lead,  copiper,  or  otiicr  metallic  substances. 

BrafS  is  a  compouud  ol  aliic  and  copper.  Kh  ibe  ancient?  did  not 
know  the  metal  itself,  (bavj^t^r  never  been  found  native,)  they  made 
brass  and  bronze  by  mixing  caiamme  with  charcoal  and  copj)«r,  and  sub* 
niitting  ihem  to  beat.  They  gupjKMcd,  that  the  changes  of  c4)lour,  addi- 
tional weight,  and  greater  durability,  were  occasioned  by  a  combination 
of  Earth  (oxide)  witli  Itie  copper  :  they  al>o  supposed  that  the  copper 
was  thus  purged  of  its  impurities'.  Zinc  plates  placed  alternately  with 
copper  ones,  are  used  in  galvanic  troughs.  The  Chinese  use  rery  pure 
zinc  as  coin,  which  having  boles  in  the  centra,  they  carry  on  siruigs, 
like  beads. 
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In  the  great  works  where  calamine  is  prepared  for  the  brais  tnakera. 
It  if  first  properly  calcined,  by  which  process  it  losei  between  a  third 
and  a  fourth  part  «f  its  weiyht;  It  is  next  carefully  picked,  (the  hcte* 
rofeneons  parti  having  been  rendered  more  discernible  by  the  action  of 
the  fire  ;)  and  js  then  ground  to  a  tine  powder  :  after  ward;}  it  is  wBuhed 
hi  a  gentle  rill  of  water,  in  order  to  free  it  aer  much  ai  possible  from 
J^ earthy  narttcles  with  which  ir  may  be  mixed ; — for  thege,  bcine  twice 
^"^'  '  1  aa  tne  particles  of  the  caltimine,  are  carried  off  from  it  by  the 
It  ti  Ttow  ready  to  be  mwle  up  for  sale.  A  toti  of  the  crude 
rbyaMre  calamine,  as  dug  from  the  mine,  is  reduced,  by  the  various 
prooestes  it  undergoei  before  it  becomes  laleable^  to  about  tweWe  huu* 
dred  we%ht. 

CXIII. 
Improved  mobe  of  obtaihinc  Potassium. 
Potassium  ia  obtained  by  imbedding  n  wide  gun-barrel, 
eighteen  inchei  long,  in  a  lute  of  Stourbridge-clay,  and 
putdng  in  a  quantity  of  Potass  and  Iron-filings,  free  from 
impurity  :  a  smaller  barrel,  eight  inches  long,  is  then  to  be 
inserted  in  the  large  onc»  This  small  one  muat  be  open  at 
the  top»  and  have  a  small  aperture  at  the  bottom  for  admis- 
sion of  the  Potassium  in  a  state  (»f  vapour  as  it  is  sublimed 
from  the  large  barrel :  it  should  also  have  its  upper  end  an 
inch  higher  up  than  the  large  one,  for  the  convenience  of 
withdrafving  it  when  the  process  is  finished.  The  inttfrsticet 
between  the  tubes  should  be  made  air-iight :  and  the  smaller 
one  ihould  be  plugged  with  a  cork,  through  which  a  crooked 
glass  tube  containing  a  globule  of  Mercury  may  pass.  The 
Mercurjr  will  shew  by  its  motion  that  the  apparatus  is  per- 
fectly air-tight:  an  iron  cap  should  cover  the  mouths  of 
the  Darrels ;  but  should  have  a  perforation  in  the  top  for 
tnunnyssion  of  the  glass  tube  containing  the  Mercury.  The 
■pparstQS  may  now  be  pluno^ed  into  a  furnace  or  blacksmith's 
wrge^  and  kept  in  a  wnite  heat  for  an  hour :  at  the  same 
time  keeping  the  part  of  the  barrels  not  in  the  fire  perfectljr 
cuol,  by  wrapping  the  part  not  luted  with  linun,  which 
should  be  kept  constantly  moist— On  separating  the  appa- 
ratus, a  greater  cjuantity  of  Potassium  (of  prorjer  lustre,) 
than  can  be  obtained  by  any  other  method,  wifl  be  found 
within  the  internal  tube* 
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Ohtnmiiem^    The  following  it  a  figure  of  the  appftratui. 


Aj  Is  tlie  furnace  ;  b,  the  tuhe  containirig  potats  ;   «,  the  cap  of  iron 
prereiit  the  escape  uf  the  potas^itim  ;  d,  a  h«fjt  gfas^  lube*  havhig  agio- 
tule  of  mercury  (e>  to  prevent  the  escape  of  |>otas5iuin  in  the  state  of 
Tapour:  r,  fire  lute,  lo  prcFent  the  fusioti  of  tne  metallic  tube  ,  q,  the 
tuoe,  coiilainkig  potassium. 

The  above- men troiied  method  for  obtaining  potajsium^  was  invented  by 
the  late  Mr,  Smithsoii  Tenna4it. 
* 

CXIV, 

To  OBTAIN  PURE  PLATD^TTM. 

A  new  method  of  purifying  Platinura  lias  been  discovered 
by  the  Marquis  of  Ridolfi,  calculated  to  diminish  the  price 
of  that  most  useful  metal.  His  process  is  as  follows: — Se- 
parate from  crude  Platina,  such  foreign  bodies  as  can  l>e 
detected  by  the  eye,  and  wash  the  remainder  in  diluted 
Muriatic  Acid*  N^ow  fuse  it  with  tour  times  its  weight  of 
Lead,  and  throw  the  melted  Alloy  into  cold  water.  The 
Alloy  is  then  to  be  pulverised  in  an  iron  mortar,  and  mixed 
with  an  equal  weight  of  Sulphur.  Now  throw  the  mixture 
into  a  Ht'ssian  crucible,  previously  heated  to  whiteness,  and 
put  on  a  lid  or  cover.  Keep  the  whole  in  a  red  heat  for  ten 
minutes,  VV'hen  cold^  a  brilliant  metallic  button,  containing 
Platinum,  Leadj  and  Sulphur,  will  be  found  under  the 
scoriae*  To  this,  add  a  little  more  Lead  and  fuse  again. 
The  Sulphur  will  now  separate  from  the  scoriae,  and  an 
Alloy  of  Platinum  and  Lca^:!  will  be  found  at  the  bottom. 
Heat  this  button  to  whiteness,  and  in  this  state,  strike  it 
on  an  anvil  with  a  hot  hammer,  till  the  whole  of  the  Lead 
h  pressed  out 
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Qt^servatieinM,  Platinum  Ihus  preparcfd,  if  Tnalleabtc  and  duclile,  like 
the  best  pladnum  obtained  by  more  ex  pen  live  processes.  Itt  specific 
gnwlty  It  99.630.  On  »ccount  of  it*  impcnelrabuity  to  acidt  in  general, 
plittmiBi  vetaeU  are  used  in  the  manufacture  of  fiutphuric  acid ;  also  for 
manj  parpoaet  in  the  chemical  Laboratory.  From  its  great  infuiibi- 
li^y  it  Is  uwd  tn  making  the  touch  botef  aud  flash  pans  o?  fire  amif . 


It  it  premimed  that  the  foregome  experiments  will  KufEcleotly  exem- 
plify the  mode  of  reducing  metals  fr&m  their  ores  and  other  combmationi* 
Further  expertments  on  thii  subject  would  be  ku peril uous,  A  list  of 
the  metaJf  with  the  degree j  at  which  they  melt,  will  be  found  in  the 
Chapter  Om  the  Expamion  of  Bodies  fry  HenL 

ChAIlACTIIUSTIC  pROriRTlSS  OF  SSLtNtUlC. 

A  new  substance  baA  been  discorered  by  M.  fierzeliiis,  which  hat 
the  properties  of  a  metal,  combined  with  those  of  sulphur,  to  so  great  a 
degree,  that  it  might  be  supposed  to  be  a  new  species  of  sulphur.  In 
its  reguline  state^  it  has  a  bnliiint  metallic  lustre  on  the  external  sur- 
face, with  a  ting*  of  red :  the  fracture  is  vitreous  like  that  of  sulphur, 
but  with  a  fery  brilliant  lustre,  of  a  grey  colour.  At  the  temperature 
of  boiling  water  it  is  soften td^  and  at  a  higher  temperature  it  melts  :  it 
may  be  div^tilled  at  a  temperature  njtproaching  to  that  of  boiling  mercury. 
Its  gas,  with  which  the  heated  part  of  the  vessel  may  be  filled,  is  yellow, 
exactly  like  that  of  sulphur.  If  it  be  sublimed  in  a  large  vessel,  it  is 
deposited  in  the  form  of  flowers,  of  the  colour  of  cinnabar,  which  are  not, 
however,  in  the  Mate  of  an  oxide^  During  its  cooling,  it  preaerres  for 
tome  time  a  certain  degree  of  fluidity,  so  that  it  may  be  niouldetl  be* 
tween  the  fingers,  and  be  drawn  into  threads.  The  threads,  when 
drawn  out  to  a  great  degree  of  fineness^  if  held  between  the  eye  and  the 
light,  are  transparent,  and  of  a  ruby  colour;  while,  by  reilrcifd  light, 
they  exhibit  a  brilliant  metallic  lustre.  Its  analogy  to  teilurUim  has 
Induced  him  to  give  it  thename  of  silenium. 
It  combines  with  metals,  and  generally  produces  a  reddish  flame. 
I  The  allofs  have  commonly  a  grey  colour,  and  a  metallic  lustre.  The 
[^•elenurct  of  potassium  dissolves  m  water  without  evolving  any  ga»t  and 
t  a  fluid  of  a  red  colour,  which  has  the  taste  of  hydrosulphuret 
If  diluted  mui-iatic  add  be  poured  upon  the  selentiret  <d  po- 
jip  A  selenuretted  hydrogen  gas  is  disengaged,  which  is  soluble  in 
'  wucr«  and  precipitates  all  metallic  solutions,  even  those  of  zitic  and  iron. 
The  gas  has  the  odour  of  sulphuretted  hydrogen  gas,  when  it  is  diluted 
with  air:  but,  if  it  be  breathetl  less  diluted,  it  produces  a  painful  sensa* 
tjoii  in  the  nose,  and  a  violent  inflammation,  ending  m  catarrh,  wliich 
continues  for  a  con*fitlerab!e  length  of  time. 

Selenium  combines  with  the  alkalies,  both  in  the  humid  way  and  by 
fiisidti :  these  combinations  are  red.  The  nelenurets  of  barytcs  and  of 
Uiiie  wrt  also  redt  hut  they  are  insoluble.  It  also  dissolvea  in  melted 
wax,  and  in  the  fat  oils ;  the  solutions  are  red,  but  have  no  hepatic  odour, 
Thrre  exist  also  hydro selenurets  of  the  alkalies  and  of  the  cnrths.  SeJe- 
mnm  may  be  dissolved  in  nitric  acid  by  the  assistance  of  heat :  the  solu- 
ffon*  when  evaporated  and  sublimed,  yields  a  mass  crystallized  in  needles, 
wfajcb  is  a  pretty  itrons  arid :  it  has  a  pure  acid  flavour,  and  forms 
ipecific  salts  with  the  idkalies,  earths^  and  metallic  oxides.    The  selenic 
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aeid  is  folublein  water  and  in  akc^ol  s  its  coml>inatioDS  with  pottts  and 
•nnMiMa  are driiqueseent :  the  latter  is  decomposed  l>j-m^  water  k 
giren  oat,  and  the  selenium  is  reduced.  The  selenatet  ^  bwytea  and 
of  lime  are  sohibfe  in  water.  The  selenic  acid,  mixed  with  muriaftio 
add,  is  decompo»«fd  by  sine,  and  the  selenium  is  precipitated  in  the  foim 
of  A  red  powder.  By  sulphorstted  hydrogen  gas  an  oraBge-yellow  pra* 
cipiUte  ii  thrown  down* 

CoaSICAUEUM. 

A  new  mineral  earth  has  been  latehr  famd  m  Corsica,  thought  to  be 
■Dpregnaied  with  particles  of  ^M.  Bj  chemical  opecatioo,  vases  have 
been  made  of  it,  m  table  services,  and  it  is  found  to  vie  in  oolour  and 
histre,  with  the  finest  Vermillion.  The  name  of  Corsieaurum  has  been 
ffiren  to  it ; — ^it  has  the  property  of  not  discolouring  white  stuffs,  which 
is  not  always  the  case  wilh  goLl,  the  most  purified  and  refined. 

cxv. 
Prepaeatiov  of  Charcoal. 

Charcoal  is  usually  obtained  for  chemical  purposes,  by 
burning  pieces  of  wood  in  barrel  crucibles.  The  Charooal 
is  to  be  well  protected  from  the  action  of  the  air  by  clay  and 
sand,  with  which  the  mouth  must  be  covered.  Tie  longer 
it  is  kept  hot,  the  better,  as  a  greater  proportion  of  foreign 
matters  will  be  thus  expelled.  When  made,  the  Charcoal 
should  be  preserved  in  ground  stoppered  bottles,  to  prevent 
an  absorption  of  air. 

To  prepare  very  pure  Charcoal,  cut  a  piece  of  hard  oak 
into  slips  about  half  an  inch  thick,  and  tnen  into  cubes  or 

dice.   I'ut  about  two     _  

or  three  dozen  of  ' 
these  dice  into  an 
earthen  retort  of  the 
annexed  figure ;  and 
submit  them  to  a 
strong  heat  in  a  fur- 
nace. A  considerable  auantity  of  volatile  matter  will  come 
over ;  and  this  will  be  the  case  until  the  wood  is  completely 
charred.  When  the  volatile  matter  has  ceased  to  come  over, 
stop  up  the  opening  in  the  retort  by  a  piece  of  paper,  then 
take  off  the  retort  and  put  it,  still  stopped  up,  m  a  cool 
place.  When  cold,  witndraw  the  paper,  and  let  the  Char- 
coal cubes  fall  into  a  wide-mouthea  bottle  which  has  a  glass 
stopper.  Take  care  when  taking  any  out,  not  to  leave  the 
stopper  out  for  more  than  two  or  three  seconds. 

ObiervaiionM.  The  indestructibility  of  charcoal  is  well  linown.  Wil-» 
lich  says  that  there  still  exists  charcoal  made  of  com  in  the  dajs  of 
Corsar,  which  is  in  so  complete  a  state,  that  the  wheat  may  he  distm<« 
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Ifuifhed  from  the  rye.  The  B^hop  ©f  LandafT,  in  bia  Chemical  Esiayt, 
reJatei  that  the  bearai  of  the  theatre  at  Herculaneuna  were  converted 
into  charcoal  bj  the  lara  which  overflowed  that  city;  arid  durine  the 
bpw  ofKVenteen  hundred  years  the  charcoal  has  remained  a  a  entire  aa 
if  tt  had  been  formed  but  yeiterday*  The  incomiptibility  of  charcoal 
iraa  known  in  the  most  ancient  limes ;  the  famous  temple  at  Ephesus 
was  built  upon  wooden  piles,  which  had  been  charred  on  the  on  laid  e  to 
preserve  them ;  and  Dr«  Hohrnaon  states,  that  about  the  middle  of  the 
IBlh  century,  a  quantity  of  oaken  stakes  were  found  in  the  bed  of  the 
Thames,  in  the  tcit  spot  where  Tacitus  says  that  the  Briton i  fixed  a 
rast  number  of  such  stakes,  to  prevent  the  pasiage  of  Juliux  Cs^^arand 
his  army*  lliey  were  charred  to  a  considerable  depth,  retained  their 
form  completely,  and  were  firm  at  the  hearL 

It  appears  strange^  that  two  substances  so  dissimilar  as  charcoal  and 
the  purest  diamond^  should  be  in  every  thing  but  external  appearance, 
precuejy  the  same.  Newton  suipected  this,  and  Larotsler  m  1773, 
pi9?^  th^  combustibility  of  the  diamond.  lu  the  Philosophical  Trans- 
aetiocM  for  1797^  i^  related  Mr.  Smithson  Tennant's  process  for  proving 
the  identity  of  the  two  substances.  He  says ;  '*  It  will  appear  from 
the  folio wti^  experiments,  that  the  diamond  consiits  entirely  of  char- 
coal, difiennj^  from  the  usual  state  of  that  substance  only  by  its 
crystallized  form.  From  the  extreme  hardness  of  the  diamond,  a 
stronger  degree  of  heat  is  required  to  inflame  it,  when  exposed  merely 
to  air,  than  can  easily  be  applied  in  close  vessel s,  except  by  mpans  of  a 
strong  burning  lens  ;  but  with  nitre  its  combustion  may  be  etfected  in 
■  moderate  heat-  To  expose  it  to  the  action  of  heated  nitre  free  from 
extraneous  ma  tiers,  a  tube  of  ^  old  was  procured,  which  by  having  one 
end  closed,  might  servt^  the  purpose  of  a  retort,  a  glass  tube  being  adapted 
to  the  open  ffud  for  collecting  tlie  gas  produced.  To  be  certain  that  the 
gold  vessel  was  perfectly  closed,  and  that  it  did  not  contain  any  unper- 
ceif  ed  immjirities  which  could  occasion  the  production  of  fiietl  air,  some 
nitre  was  bested  in  it  till  it  had  become  alkalmej  and  afterwards  dissolved 
cnjt  by  water ;  but  the  solution  was  perfectly  firce  from  fixed  air,  as  It 
did  "    L  the  transparency  of  lime-water.     When  the  diamond  waa 

des  the  gold  veaael  by  nitre,  the  substance  which  remained  pre* 

eipMaUTj  jnue  from  lime-water,  and  with  acids  affurded  nitrous  and  tixed 
air;  and  it  appeared  solely  to  consist  of  nitre  partly  decomposed,  and  of 
aerated  alkali. 

In  order  to  estimate  the  quaritity  of  fixed  air  which  might  be  obtained 
IKnn  a  given  weight  of  diamonds,  S|  grs<  of  small  diamonds  were  weighed 
with  great  accuracy,  and  being  put  into  the  tube  with  |  oz.  of  nitre, 
were  kept  in  a  strong  red  beat  for  about  an  hour  and  a  halt  The  heat 
being  gradually  hi  creased,  the  nitre  was  m  some  degree  rendered  alka- 
Une  before  the  diamond  began  to  be  inHamed^  by  wlikh  means  almost 
all  the  filed  air  was  retainetl  by  the  alkali  of  tlie  nitre.  The  air  which 
ctme  over  was  produced  by  the  decomposition  of  the  nitre,  and  contained 
so  httle  fixed  air  as  to  occasion  only  a  very  slight  precipitation  from 
fime*water.  After  the  tube  had  cooled,  the  alkaline  matter  contained 
in  it  was  dissolved  in  water,  and  the  whole  of  the  diamondB  were  found 
to  have  been  destroyed^  As  an  acid  would  di.scnrage  nitrous  air  from 
thb  solution  as  well  as  the  fixed  air,  the  quantity  of  the  latter  could  not 
in  that  manner  be  accurately  determined^ 

Toohfiate  this  inconvenience^  the  fixed  air  was  made  to  unite  with 
cakmous  earth,  by  pouring  into  the  alkaline  solution  a  sufficient  quan* 
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tj  of  a  saturattd  •olutioti  of  marble  In  marine  add.    Tbe  retsd  which 

eonUineii  them  being  cloied,  wat  left  undiiturbed  till  the  precipitate 
liad  fallen  to  the  bottom,  the  solution  hartn^  bees  preriousW  heated 
I  that  It  might  lubside  more  peHect]j.  The  dear  liquor  being  found*  bj 
means  of  hme-water,  to  be  quite  free  from  fixed  air*  wascaremlly  poured 
off  from  the  calcareous  precipitate.*  The  reitel  used  on  this  occasion 
was  a  giass  globe,  having  a  tube  annexed  to  it^  that  the  quantitj  of  the 
fiaed  air  might  be  more  accuratelj  meaiured.  After  ai  much  quick* 
mlrer  had  b<«n  poured  into  the  glass  globe  containiog  calcareous  preci- 
Ijitabe  as  was  necessary  to  fill  it,  it  was  inrerted  it)  a  Te»el  of  the  same 
fluid.  Some  marine  acid  being  then  made  to  pass  up  into  it,  the  fixed 
air  was  expelled  from  the  calcareous  earth ;  and  in  this  experiment,  (in 
which  84  grs-  of  diamonds  had  been  employedi)  occupied  the  space  of  a 
fittle  more  than  Io,l  oz.  of  water.  The  temnerature  of  the  room  when 
the  air  was  measured,  was  at  5S°>  and  (he  Darometer  stood  at  about 
«9-8  inches. 

From  another  experiment  made  in  a  similar  manner  with  1  gr.  and  a 
half  of  diamonds,  the  air  obtained  occupied  the  space  of  6. IS  oz,  of  water* 
according  to  which  proportion  the  bulx  of  the  ixed  air  from  2  and  i  gr* 
would  tiave  been  equal  to  10.3  oz. 

The  quantity  of  nxed  air  thai  produced  by  the  diamond,  doet  not 
differ  much  from  that  which,  according  to  M,  Lavoisier,  might  be  ob- 
taiued  from  an  equal  weight  of  charcow.** 

In  addition  J  Morveau  burnt  diamond!  in  oxygen  gas,  by  means  of  a 
lens  ;  and  obtained  t\<y  pr^MJuct  of  combuitton  save  carbonic  acid  gas. 
He  also  comrerted  soft  iron  into  steel,  (carburet  af  iron,>  by  cementing 
it  with  the  diamond.  To  e^ect  this,  he  secured  a  diamond  with  iome 
filings  of  iron,  in  the  centre  of  a  piece  of  soft  iron,  and  putting  in  an  iron 
stopper.  The  whole  properly  en  cloied  in  a  crucible  was  exposed  to  the 
heat  of  a  blast  furnace,  by  which  the  diamond  disappeared,  and  the  me- 
tal was  fused,  and  converted  into  a  small  mass  or  button  of  cast  steel. 

The  only  perceptible  difference  between  diamond  and  charcoal,  (ex- 
cept tJiose  of  form,  texture,  and  colour,)  it,  that  the  latter  contains  a 
small  portion  of  hydrogen  :  and  the  great  inflammability  of  charcoal  in 
comparison  with  diamond,  must  be  owing  to  its  want  of  compactness. 

Foiircroy  itatea  that  diamonds  are  usually  found  in  an  ochreous  yellow 
earth,  under  rock»  of  in'it  tstoiie;  they  are  lllcewise  found  detached  in 
torrents,  which  bave  carried  them  from  their  beds^  They  are  seldom 
found  above  a  certain  size.  The  soFereigns  of  India  reterve  the  largest, 
in  order  that  the  price  of  this  article  may  not  falL  Diamonds  hare  no 
brilliancy  when  dug  out  of  the  earth,  but  are  covered  with  an  earthy 
cruit. 

When  wasbet),  they  exhibit  a  sort  of  phosph^^ric  or  ritreous  surface, 
which  they  preserve  until  polished.  Mr.  Mawe  found  several  in  the 
Brasilia  of  rariom  sizes.  Some  of  these,  of  the  size  of  lilberti»  may  be 
seen  at  bis  repository  in  the  Strand.  Though  ratlier  opaque,  they  are  of 
great  u^e  In  tlie  state  of  powder  for  polishing  gems. 
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*  If  much  water  had  remained,  a  considerable  portion  of  the  fixed  air 
would  have  been  absorbed  by  iL  But  by  the  name  metliod  as  that  de- 
scribed^above,  I  obserred,  that  as  much  fixed  air  might  be  obtained  from 
a  solution  of  mineral  alkali,  as  by  adding  an  acid  to  an  equal  quantity 
of  the  same  kind  of  alkali. 
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To  OBTAIN  PROaPHOEUS, 

Put  half  a  pound  of  pulverised  Phosplioric  acid  into  an 
earthen  retort  with  the  same  quantity  of  Charcoal,  previously 
oujced  togetlier :  the  beak  of  the  retort  must  be  a  long  one, 
and  is  to  oe  immersed  in  a  basin  of  cold  Water.  Place  the 
retort  in  a  furnace,  gradually  heated,  by  putting  in  a  smali 
portion  of  fuel  at  firsts  and  by  adding  more,  until  at  last  a 
white  heat  it  obtained.  Here  the  Phoephonc  Acid  will  be 
decomposed,  giving  out  its  Oxygen  to  the  Charcoal,  which 
is  thus  converted  into  Carbonic  Acid  Gas  :  this  Gas  ascends 
through  the  Water,  and  as  it  contains  minute  portiotis  of 
Phosphorus,  (particularly  if  the  distillation  be  rapid,)  com- 
bustion will  talce  place  as  it  arises  from  the  surface  of  tlie 
Water.  The  Phosphorus  will  come  Over  in  a  fluid  state, 
and  will  fall  down  in  congealed  drops  to  tlie  bottom  of  tlie 
basin.  When  these^  and  the  Gas,  cease  to  come  over,  sepa^ 
rate  the  apparatus,  and  examine  the  neck  whether  any  Phos- 
phorus adheres  to  its  internal  surface  :  this  is  to  be  removed 
ty  plunging  it  into  hot  Waten  All  the  Phosphoric  drops 
Boay  be  afterwards  brought  to  unite,  by  heating  them  in  a 
▼essel  of  Water.  It  is  then  to  be  preserved  in  stopped  phials 
containing  Water. 

OhMcrvatufJu.  The  procei «  recommended  bj  Fourcroy  and  Vauque- 
Im,  is  «&  follows.  Take  a  quantity  of  burnl  bunes,  anil  reduce  them  to 
powder.  Put  lOo  paru  of  thU  powder  into  a  porcelain  or  «loiie-ware 
baaon,  and  dilute  it  with  four  times  its  weight  of  water.  Forty  parts  of 
tulpbunc  acid  are  then  to  be  added  in  amall  portions,  taking  care  to  stir 
the  mixture  after  tlie  addition  of  each  portion,  A  violent  efferre^cence 
takei  place,  and  a  fi^reat  quantity  of  air  ii  disengaged.  Let  the  mixture 
remam  for  H<?enty-four  hours,  iitirring  it  occasionally,  to  expose  every 
part  of  tbe  powder  to  the  aetiojg  of  the  acid.  The  hnmi  bones  consist  of 
tbe  phoi^lioric  add  and  {irne ;  but  the  sulphuric  acid  has  a  greater  affi- 
nity for  the  lime  than  the  phosjjhoric  acid.  The  action  of  the  sulphuric 
acid  uniting  with  the  lime,  fotd  the  separation  of  the  phosphoric  acid, 
wyatnn  the  effenrescence.  The  aolpburlc  acid  and  the  lime  combine 
Icnrtber*  bein^  inaoluble,  and  fall  to  the  bottom* 

Now  pour  itie  whole  mixture  on  a  cloth  fiker^  so  that  the  liquid  part, 
whtcb  ii  to  be  received  in  a  pora^lain  vessel,  may  pass  through.  A  whit* 
powder,  which  is  the  insoluble  sulphate  of  Unn?,  remairis  on  the  filter* 
After  this  has  been  repeate*ily  wasned  with  water,  it  may  be  thrown 
away ;  but  the  water  is  to  be  added  to  that  part  of  the  lionid  which 
paiwd  through  the  filter.  Take  a  solution  of  acetate  of  lead  in  water, 
and  poyr  it  gradually  into  the  liouid  in  the  porcelain  bason,  A  white 
powder  falls  to  the  bottom,  and  the  acetate  of  lead  must  be  added  so  long 
at  any  precipitation  takes  place*  The  whole  li  again  to  be  poured  upon 
a  filter,  and  the  white  powder  which  remains  i«  to  be  well  washed  and 
dfkd. 
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The  dried  powder  is  then  to  be  mixed  with  cnie-»tith  af  m  weight  of 
chare nal  powder.  Ptit  thii  mritiire  into  an  earthenware  retort,  and 
pldce  it  in  a  tar.d  baih^  with  the  beak  plunged  bito  a  vessel  of  water« 
Apply  heat,  and  let  it  be  ^raduaLlly  increasetl,  till  tht*  retort  becomes  red 
hot.  As  the  heat  increases,  air-bubbles  rush  in  abundance  through  the 
beak  of  the  retort,  mme  of  which  are  inflatned  when  they  come  in  con- 
tact with  the  air  at  the  surface  of  the  water,  A  iubstance  at  last  drojit 
out  similar  to  melted  wax^  which  cofigeak  under  the  water.  Thif  U 
phosphorus. 

To  hare  It  quite  pure,  melt  it  in  warm  m-ater,  and  §  train  it  aereral 
timet  through  a  piece  of  shamoy  leather  under  the  lurface  of  the  water. 
To  mould  It  into  sticks,  take  a  irlass  funnel  with  a  long  tube,  irbieh 
rouit  be  stopped  with  a  cork.  Fill  it  with  water,  and  put  the  photpbo- 
tv§  into  it  Immerse  the  funnel  in  boiling:  water,  and  when  the  phot- 
phorujj  h  melted,  and  flows  into  the  tube  of  the  funnel,  plunge  it  into 
cold  water ;  and  when  the  phosphorus  hat  become  solid,  remove  the  cork, 
and  pu«h  the  phosphorus  from  the  mould  with  a  piece  of  w^ood*  Thui 
prepared,  it  must  be  preserved  in  close  vesteiR, -containing  pure  water- 
When  phosphonis  is  perfectly  pure,  it  h  »emi*tranAparent»  and  bat 
the  consistence  of  wax.  It  m  to  sott,  that  it  may  be  cut  with  a  knife. 
Its  ftpecitic  gravity  is  from  1T7  to  ^,03.  It  has  an  acrid  and  disagree* 
able  taste,  and  a  peculiar  imellf  sjomewhat  resembling  garlic. 

When  a  stick  of  phofpborus  ii  broken,  it  exhibits  some  appoaxanoe 
of  crystallisation.  The  crystals  are  needle  shaped,  or  long  octafaedltmfl  ; 
but  to  obtain  them  in  their  most  perfect  Ptate,  the  surface  of  the  phos* 

fjhorus,  just  when  it  becomes  solid,  should  be  pierced,  that  the  tntemaf 
jquid  phosphorus  may  flow  otit,  and  leave  a  cavity  for  their  formation. 
When  phosphorus  is  exposed  to  the  light,  it  becomes  of  a  reddish  co- 
lour, which,  appears  to  be  an  incipient  combustion.  It  is  therefore  ne* 
cesjary  to  preserve  it  in  a  dark  platie.  At  the  temperature  of  99*  it  be- 
comet  liquid,  and  if  air  be  entinly  excluded,  it  evaporates  at  $19^*  and 
boils  at  Sii^n  At  the  temperature  of  43^  or  44*,  it  gives  out  a  white 
imoke,  and  is  luminous  in  the  dark.  This  is  a  slow  combustion  of  the 
Dhosphorus,  which  becomex  more  rapid  as  the  temperature  Is  raised. 
When  phosphorus  js  heated  to  the  temperature  of  US"^  it  lakes  fire, 
bums  with  a  bright  (lame,  and  gives  out  a  great  quantity  of  white  smoke. 
Pbofphorus  enters  into  combination  with  oxygfi^  nitrogen,  hydrogen, 
and  evbon. 

cxvn. 

Pbkparatiok  of  Boron, 

Mix  together  in  a  glass-tube,  two  parts*  of  Potassium  and 
one  of  B Oracle  Acid,  which  has  been  previously  melted  and 
powdered  :  suliniii  the  lube  to  a  gradual  heat,  until  it  attains 
to  the  temperature  of  SW  Falir.  when  the  composition  be- 
coming red  hot,  tlie  combination  of  the  Oxygen  of  the  Bo- 
racic  Acid  with  the  Potassium  will  be  perlect,  and  the  Boron 
left  free*  When  the  tube  is  cold,  the  whole  is  to  b«  wilshed 
out  with  Water,  and  placed  in  a  winc-glaas  or  other  proper 
receiver :  Muriatic  Acid  is  then  to  be  poured  into  it,  until 
the  newly-formed  Potass  is  saturated.     The  whole  of  the 
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liquid  is  tfien  to  be  jdaoed  upon  a  muslin  filter,  on  a  ribbed 
fiinnel.  The  Salt,  (which  is  a  solution  of  Muriate  of  Potass,) 
will  filter  through,  and  leave  the  Boron,  which  requires  to 
liave  some  more  Water  passed  through  it,  in  order  to  wash 
off  any  remnant  of  the  saline  solution.  When  the  Boron  is 
taken  off,  it  may  be  .gradually  dried  in  a  watch-glass. 

Ohtervatkm.  The  solution  of  tmiriste  of  potass  is  to  be  kept  for  era- 
poradon,  and  the  {brmation  of  a  solid  salt,  which  maf  be  of  use  in  fur- 
ther esperiments. 

CXVIII. 

To  FBocuaa  Iodihe. 

O^est  ei|^t  ounces  of  puhrerized  Kelp  in  a  qtiart  of  Water, 
and  Star  it  through  Paper.  Evaporate  it  by  a  gentle  heat, 
in  a  Wedgewood's  vessel,  the  Muriate  of  Sma  will  be 
formed  into  crystals  at  the  bottom.  Mix  four  ounces  -of 
Sulphuric  Add  with  the  uncrystallized  solution ;  and  bml 
it  for  about  five  minutes  :  next  put  this  mixture  into  a  tu- 
bulated retort  with  four  ounces  of  the  black  Oxide  of  Manga- 
nese^ and  place 
the  whole  over 
a  lamp ;  let  a 
receiver  be  at- 
tached to  it,  ac- 
cording to  the 
annex^  figure, 
(a,  the  stand; 
&,  retort;  c,  re- 
eeiver;  d,lamp; 
e,  stand  for  re- 
cover ;Jl  tubu- 
lure  of  retort; 
g,  beak  of  re- 
tort where  it 
enters  the  receiver ;  A,  tubulure  of  receiver.)  The  Iodine 
will  soon  rise  in  the  form  of  a  violet*coloured  vapour,  and 
be  Condensed  on  the  sides  of  the  receiver  in  dark  shining 
spculse,  something  like  Plumbago.  Preserve  it  in  a  phial, 
navitig  a  ground  stopper. 

Ottervaliant.  Iodine  wan  discovered  in  Paris,  by  a  saltpetre  manu- 
&cturer,  who  observed  a  rapid  corrosion  of  his  metal  pots  in  preparing 
different  sorts  of  sea-weeds^  whidi  he  used  in  making  carbonate  ot  soda; 
The  following  is  the  improved  method  of  obtaining  iodine,  as  described 
hf  M.  Van  Mods. 
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''  We  redutif  tbe  rough  kelp  to  powder,  and  pafti  it  through  a  hair  tfi^f  e  ; 
when  it  h  not  dry  enough  to  be  pulveraaed,  we  pound  it  well  in  a  tnor- 
tar  with  water  ai^d  make  it  boil  for  hmlf  an  hour^  utiiriii^  U  contJnuAlly- 
with  mn  iron  ipatnb  ;  we  then  filter  the  miiture,  and  set  it  toe^aporiaer 
Uking  care  to  lift  up  with  a  skimmer  the  salts,  a  certain  quatititj  of 
which  the  hot  lye  allow*  to  be  deposited.  If  evaporated  till  cryitalli- 
XBtion  takes  place  by  cooling,  the  salts  become  confounded,  and  a  great 
deal  of  iodate  remain*  adhering  to  the  crystals. 

The  crystals,  however  weak  may  have  bet^n  the  lye  in  which  they  are 
fonned,  are  always  inapre^^nati^  witli  iodalej  which  it  in  a  state  of  audi 
strong  combtnattoii^  that  these  cryiitalaj  although  perfectly  dried,  redden 
itrongly  with  sulphuric  acid.  It  is  better,  therefore,  to  allow  the  salt  to 
be  deposited  in  the  hot  Ije,  where  the  muriates  are  not  much  more  so- 
luble than  in  the  cold  one,  and  where  the  iodale  rcmaiui  a  much  longer 
time  m  solution.  The  salt  on  being  i$eparated  from  the  lye,  and  while  it 
11  still  hoi,  should  be  spread  on  a  hair^iieve,  wliere  it  may  dry  itself. 
Wheu  abolit  half  of  the  salt  has  been  dried,  it  is  put  aside  m  order  to 
be  afterwards  pulverised  and  washed.  The  evaporation  h  continued 
with  the  same  precaution  — that  fs  to  say,  removing  the  sail  in  propor- 
tion as  the  crystals  arc  formed,  until  it  ceases  to  form  any  more.  The 
Ije  is  then  united  with  the  drain  water,  and  evaporated  to  dryness.  A 
f ingle  lisiviation  will  then  suffice  to  exhaust  the  kelp  of  its  salt. 

We  would  advise  th^t  thi.'^salt  should  not  be  thrown  awsy,  (a«  there 
•till  adheres  to  it  a  great  deal  of  iodate,)  until  it  ha»  been  passed  through 
a  hot  funnel.  As  the  first  crystallizations  of  this  salt  redden  with  sul- 
»  pburic  acid  as  much  as  the  last,  they  equally  contain  iodate,  which  it  ts 
neoeasary  to  separate.  For  this  purpose  the  salt  is  well  shaken  in  large 
glass  funnels ;  and  by  little  and  little,  warm  water  is  pasted  through  it» 
trying  at  each  washing  whether  the  salt  continues  to  redden  with  lul* 
phuric  acid. 

The  residue  of  the  lye  evaporated  to  drjrness  gets  soon  damp  in  tb« 
air.  It  is  necesaary,  therefore,  to  preserve  it  in  flasks  well  corked,  if  the 
iodine  is  not  immediately  wanted  :  when  the  latter  is  the  case,  the  reii-  . 
due  Is  put  into  an  earthen  pan,  and  pounded  coniinually,  incorporating 
with  it  oy  instillation  concentrated  sulphuric  acid  ;^-^wesay  by  instillation, 
Ibr  if  a  drop  of  acid  rests  on  the  place  where  it  falls^  a  spot  of  iodine  ia 
foou  mamfested,  and  a  degree  of  heat  developed  which  it  is  of  impor- 
Unce  to  avoid. 

When  enough  of  acid  has  been  added  to  decompose  the  muriate  and 
the  iodate,  the  mixture  is  transferred  to  a  glass  or  earthen  ulembic  in 
order  to  be  distilled.  The  heat  at  first  being  moderate,  ought  not  to  be 
carried  to  that  degree  of  ebullition  that  no  more  muriatic  acid  h  seen  to 
pass,  otherwise  the  iodine,  which  at  that  temperature  itistantly  evapo- 
rates, may  be  in  part  dissolved  by  that  acid. 

After  iodine  has  ceased  to  be  disengaged,  in  order  to  try  if  the  residue 

is  exhausted,  a  new  quantity  of  sulphuric  add  h  poured  i;poii  it  while 

it  is  still  hot ;  if  at  the  moment  of  contact  i\  widte  vapour  without  any 

tin^  of  red  arises,  it  is  a  proof  that  the  iodine  h  all  disengaged.     This 

white  vapour  is  produced  by  an  acid  substance,  in  which  we  have  re- 

r  cognised  the  folloiring  properties  : — It  does  not  dissolve  iodine ;  it  pos- 

Ijetaes  a  flavour  similar  to  that  of  dilute  sulphuric  acid ;  it  gives  no  pre* 

CipiUte  with  muriate  of  barytes,  but  with  nitrate  of  silver  and  the  oxy- 

fiinuriate  ol  mercury  it  does  {the  latter  precipitate  of  a  pale  red  colour) ; 

and  Ms  the  atmosphere  with  the  odour  of  chlorine. 
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The  soda  with  whfch  we  hare  experimenled  was  of  the  ipecies  known 
in  cwmmercc  under  the  name  of  common  aoda  nf  Fecamp*  The  piecei 
recently  broken  presented  \n  their  fracture  a  bhiish  gray  colour  ;  they 
were  btsfiriiikleu  with  opaqtic  white  crystalHne  kiiofa ;  the  parts  which 
bad  been  exptT^ed  to  the  contact  of  the  air  were  humid,  of  a  black  co- 
lour, ami  eoi4i«iined  aho  knots  of  salt.  Their  Ije  jrave  ahotit  a  fourth  of 
tbeir  weigbl  m  »aliije  products,  Intt  no  sub-car  Donate  of  sotiu.  The 
[  Jirater  of  a  fir»t  cold  washing  i-oiitaitjeil  muriate  of  lime^  and  the  Ive  ob« 
I  ^im*d  by  boiling  contained  muriate  of  ma|;nesia.  The  former  in'itriate 
•ra»  no  longer  to  be  found  in  Uie  lye,  having  l>een  decomposed  by  the 
iulphale  oi  tidn.  Common  itxh  prestrved  for  thirty  yearr,  and  which 
atWr  being  damp  wan  completely  dried,  did  not  yield  less  iodine  than 
kelp  newly  U^u^^ht. 

We  made  an  ex|it'riment  on  the  ?olatility  of  iodine  in  air  ;  five  grains 
I  of  crystiji  were  placrd  in  the  morning  on  iht  revcrjie  of  a  cup  : — towardi 
i  /Creuuigy  a  great  part  had  been  alrt^ady  dissipated  ;  and  next  momlng 
I  the  whole  bad  disappeared.  The  teniperature  of  the  upartment  ^arteu 
I  ifom  8^  to  10^  R.*  and  the  odour  of  chlorine  continued  tor  several  da^s* 
Two  grains  uf  todhie  placed  in  the  ^aUtn  of  the  hand,  dissipated  in  leas 
twd?e  minuteti ;  tne  spot  remained  much  longer, 

CXIX. 
To  OBTAIN  PtTEK   LiMC. 

Although  this  substance  in  its  purest  state  is  itiU  an 
I  oxide,  it  may  not  be  improper  to  rank  it^  and  similar  sub- 
itances,  with  metals,  &c.  of  whose  simple  nature,  chemists 
are  not,  in  general,  without  some  doubt. — To  obtain  pure 
I  Lime,  fill  a  large  crucible  half  full,  with  Carbonate  of  Lime 
(chalk),  and  expose  it  to  a  very  great  heat  in  a  clear  fire. 
When  the  contents  of  the  crucible  appear  red  hot,  the  cal- 
cination is  complete.  When  the  crucible  is  lakcn  from  the 
fire,  it  is  to  be  covered  with  a  lid  to  prevent  the  access  of 
air  and  Carbonic  acid.  When  auffiiiently  cold  to  be  han- 
dled, put  the  Lime  into  well  stopped  phials  for  use.  That 
Lime  is  pure,  which  does  not  efiervesce  when  diluted  Acidi 
are  poured  over  it. 

cxx. 

To   PREPARE    AlUMIKX, 

to  a  solution  of  Sulphate  of  Alumine  (Alum)  in  water, 

I  a  solution  of  pure  Sotla,    as  long  as  a  white  precipitate 

down.     Here  the  Sulphuric  Acid  combines  with  the 

Boda^    leaving  the   Alumine   free.      Dry   this  precipitate 

quickly,  and  preserve  it  in  a  phial. 

Oh^BerwaiioM.  Pure  Ifagnesia,  Potass,  Soda,  Strontia^  Sic  may  all 
•  About  SO*  of  Fahrenbeit* 
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be  obtained  in  a  similar  way,  by  precipitating  them  by  another  earfPot 
Alkati  from  their  CjrI)onatc8 ;  or  the  Carbonates  may  be  treated  in  thf  i 
same  way  aa  directed  for  the  Carbouatc  of  Lime,  in  Experiment  U9. 

Pure  Potass  Is  obtained  from  the  Carbonate,  or  what  is  generallf^ 
known  by  tbe  namei  of  Potaah  and  Peiirl-aah.  It  wa»  lately  announced 
in  the  phiiosophical  journali,  that  hi  France^  potass  has  been  obUunei 
in  g^eat  quantities  from  potatie  slalkj,  by  burning.  In  order  to  pUl 
Ihli  to  the  test  of  experiment.  Sir  John  Hay,  Bart,  and  Dr.  Mac  Cu)^ 
loch  made  a  trial  on  a  Jarg^e  scale,  and  found  that  the  ijyantity  of  potaii' 
was  so  small,  that  no  person  cotild  be  remunerated  by  it,  for  the  Iroubllt 
of  the  process.  Messrs.  Taylor  of  Queeosferry,  by  desire  of  Sir  John 
Hskj,  made  an  experiment  on  the  produce  of  two  acres  of  potato^ 
fit^lks,  which  yielded  9  casks  of  ashesj  weighing  2  cwt.  33  lb.  theft 
produced  of  sobible  substance,  only  S^lh.  contahjing  a  great  deal 
muriate  of  potass  and  mlphate  of  potass.  The  value  of  this  product 
was  not  more  than  2d.  per  lb.  or  6s.  in  all ;  and  on  tweke  acres  rf 
theur  own,  they  had  a  similar  result  Pearl-asb  catj  never  be  obtained  ill 
quantity  suificient  to  pay  for  the  operation  of  its  extraction,  except  \m 
countries  where  the  growth  of  wood  is  so  great  as  to  be  an  incumbranoc* 
Accordingly,  in  America,  before  the  land  in  many  places  can  be  ctilt^ 
rated,  it  is  necessary  to  cut  down  the  forests.  Tne  wood  is  burnt  on 
the  spot  to  save  the  trouble  and  expence  of  moruig ;  consequently  the 
production  of  potash  is  a  clear  gain.  No  doubt  potash  might  be  made 
with  advanta^^e  in  England  by  burning  brushwood  and  luelest  ihnthi  in  , 
heaps,  in  a  dry  stale,  and  lixiviating  the  aBhes* 

Pure  Soda  is  obtained  from  the  crystallized  carbonate,  which  Is  pre» 

Eared  by  lixiviating  Barilla  or  kelp>  the  products  of  the  combustion  of 
ea  weeds.  The  weeds  laid  in  heaps  on  the  sea  shore  are  dried,  and  set 
on  Ere;  after  burning  for  several  days*  tbe  barilla  or  kelp  is  found  in  pltt 
prepared  for  its  reception.  The  kelp  shores  in  the  Orkney  Isles  art 
geoefallj  very  productive;  the  whole  annual  produce  is  estimated 
at  XBO,000,  the  price  being  about  £|S  per  ton*  It  is  a  singular  fact^ 
that  the  sea  weed  on  the  shores  of  one  gentleman's  estate,  when  made 
into  kelp,  produces  no  less  than  i,^tx>  per  annum,  while  the  rest  of  thk 
property  for  agricultural  purposes,  does  not  produce  more  than  £1000. 
Dr,  Hermbstcad  has  discovered  that  potass,  litEe,  barytes,  and 
Btrontian  are  not  fixed  bodieSj  but  are  volataJized  at  various  temperm<7 
lures ;  and  some  of  them  in  a  small  degree  even  at  the  common  tempe- 
rature of  the  atmosphere. 


lAthiitTi. — A  new  alkali  has  been  discorered  in  a  mineral  lately  found 
in  the  mine  of  Uten,  in  Sweden.  This  mineral  consists  of  SO  parts  of 
lakx,  n  of  alumine,  and  3  of  the  new  alkali.  It  is  said  that  spodu* 
mene  contains  8  per  cent  of  it,  as  does  another  mineral  from  Uten^ 
called  crystallizeu  lepidolite,  which  also  contaitis  borocic  add,  silcx' 
eod  alumlne-  This  alkali  is  dbtinguiBhed  by  Bt'rzeliys  from  the  old 
eoes  ;  1.  By  the  fusibility  of  its  salts  j  the  liquefaction  of  its  sulphate 
end  muriate  before  they  arrive  at  a  red  heat,  aiid  of  ihe  carbonate  at  the 
moment  when  It  begins  to  become  red  ;  2.  By  its  muriate,  which  is 
debqutsceut,  like  the  muriate  of  lime;  3L  By  its  carbonate,  which  does 
not  readily  dissolve  in  water  ;  but  to  which  it  communiciites  precisely  the 
ssme  taste  as  the  other  alkalies:  the  carbonate  when  raiseil  to  a  red 
heat  in  a  Dlatinum  crucible,  Attacks  the  platiraim  as  if  nitrate  of  soda 
er  potass  had  been  employed  ;  4.  By  its  great  capability  of  saturating 
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idd^  Iti  which  it  erefi  iurpasaes  magnet ia.     It  has  been  denominali^d 
lithioo,  to  indicate  that  it  has  been  discovered  in  the  Tnirjernl  kincdom* 
Uthion  max  also  be   obuined  very  rt?adily  by  fusing  Ihe   mineral  with 
potast^  disiolving  the  whale  in   muriatic  acid,  evaporating  to  drynesi, 
ind  digesting  in  alcohol :  the  muriate  of  lithion  lacing  very  soluble  in  that 
fluids   IS  taken  up,   whilst  the  othtr  talis  remain^  and  by  a  secoml  eva- 
poratbn  and  solution,   may  he  obtained  perfectly  pure,  or  alkLdcsccnL 
The  in u Hate  \m  itself  a  very  charaeteri.^Lic  ealt  of  the  alkali.     It  may 
b  tanilj  be  decom posed  by  carbonate  of  stiver,  and  the  carbonate  treated 
I  with  lime  yields  pure  Itthion, 

f     Placed  in  the  voltaic  circuit,  Sir  H.  Davy  shewed  that  it  was  decom- 
posed with  the  same  phenomena  as  the  oilier  alkalies,     A  portioti  of  its 
r  carbonate  being  fused  in  a  pjatiruim  capsule,  the  platinum  was  rendered 
I  positive  and  on  a  negative  wire  beinc-  brought  to  the  upper  sitrface,  the 
I ftlicaJi  decomposed  with  bright  scintillationi,  and  the  reduced  metal  being 
ieeparated,   afterwards   burnt.     The  small  particles  which   remained  a 
Ifcw  momci)ts   before   they  were  reeonverted  into  alkali  and  allowed  a 
I  abort  examination,  were  of  a  white  colour,  and  very  similar  to  sodium. 
I A  globule  of  uuicksilver  made  negative,  and  brought  into  contact  with 
I  the  alkaline  salt,  soon  became  an  amalgam  of  lithiori,  and  had  gained 
lihc  power  of  acting  on  water,  and  evolvitjg  hydrogen.   An  alkaline  solu- 
I  lion  was  the  result. 

8mce  the  discovery  of  the  above  mentioned  alkali,  chemists  have 
l^n  assiduously  engaged  in  examining  other  subilancts,    particularly 
|tfgetnble  ones.     The  following  analytical  and  characteristic  parLiculars 
I  demand  tuxr  attention. 

Canlharidin^^X  peculiar  substance  calJed  Cantharidin  was  found  by 

[RoUquet  in  the  Metoe  vcskatoriui^    and  la  suppostd  to  be  ihc  peculiar 

Dattt  r  r-^-i  produces  vesication.     The  pawer  of  blistering  is  known 

|tO  b-  eminent  degree  to  the   Lf/tta  viltala,   or  [wtato  %,   90 

nn.^...    ...  ..Qrth  America;  and  some   American  physknans  stip(M>^ 

lihat  ita  rrskcatory  powers  are  even  greater  than  thoie  of  the  Spanish  fly, 
lln  order  to  ascertain  if  this  fly  contained  canthsridin,  Dr.  Dana  di- 
Igetled  110  grains  of  the  potato  fly  for  several  days,  and,  af^trr  a  series 
paf  0|ierations,  heobtatnerl  anumber  of  minute  crystalline  plates,  which, 
I  when  washed  in  alcohol,  and  dried,  were  white  and  pearly.  When 
[|iliDed  on  the  tender  skin  between  the  fingers,  they  soon  excited  itching, 
[aad(  '  '  redness;  but  vesication  did  Jiot  take  place^  from  the 
dntily  which  was  used, 

-M.  M.  Pelleiier  and  Caventnu,  whilst  analysing  the 
ijd  the  bean  of  St.  EuKtacia,  have  eictrocted  from  these 
stance  to  which  they  owe  thdr  action  on  the  animal  eco- 
nitie  is  Ust  olitained  from  St.  Ignatius's  bean,  though  it  is 
aflbrii  tie  other  substances.     These  seeds  are  to  be  reduced  to 

|>Owder  l>y  a  rasp,   and  digested  in  ether ,  by  which  a  thick,  oily  sub- 
^  ol  a  faint,  green  colour,  is  obtained,  which  b  transparent  when 
The  ether   being  withdrawn,  the   ma^a  is  to    be  treated  with 
o1^  tiiitil  all  lias  been  e^Ltracted  tliat  is  soluble  in  that  menstruum ; 
|i«  '     '      '    lo  be  filtered  cold,  and  then  evaporated,  when  it  leaves  a 
w  WittQT  substance,  Kolubie  in  water  and  in  alcohol.    Both 
i»uc'>«  .  '^  'Sroil,  iiave  a  very  powerfnl  action  on  animals,  similar 

lo  that  of  ^eir,  due  tothc  strychnine  con taiucil  m  them.     To 

attain  the  -_,:_,  __Jttaiice  pure,aftroi^  aqueous  solution  of  the  yellow 
bitter  iDatier  is  tfi  be  treated  with  a  solution  of  [lotass ;  a  precipitate  falls. 
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wbkhf  when  washed  in  ootd  watery  ts  whitp,  thry.staJIinef  and  extremely 
bUt^n  If  not  jwrfectly  pure,  it  may  be  reticlered  »o  by  iiohition  in  acetic 
or  niLiriatic  acidi  and  re-precipitatioti  by  potass  or  magnesia ;  if  ihe 
Itttttrr  is  Hied,  the  strychnine  may  be  taken  up  from  it  by  alcoho)< 
Strychnine  may  l>e  obtained  alwj  from  the  vomica  nut,  by  infiiMng  it  in 
alcohol,  and  precipiiatinf^  the  cJear  solution  liy  Buh-acetate  of  lead  in 
excesa.  Strychnin f  U  uolublt;  in  alcohol,  but  nearly  insoluble  in  water. 
At  the  temperature  of  50°  Fahrenheit,  it  requires  abort?  6,000  parts  for 
its  solution  :  boiling  waiter  dissolve s  a  '-^j^OOih  part.  Its  taste  is  to 
powerful,  that  a  solution,  containing  the  nix-hundrtd- thousandth  part, 
possesses  it  in  a  very  mark lhI  degree.  It  changes  to  blue,  vegetable 
i^olours  that  have  been  reddened  by  actds,  and  iorms  neutral  sal  Us  with 
the  acids*  It  may  be  obtained  crystallized  in  minute  qusdrangular 
prisms,  terminatea  by  low  qnadratigrtilar  pyramids,  from  a  solution  in 
dcohol,  containiuf  a  little  water,  by  allowing  it  to  crystallize  sponta- 
neously. It  has  no  smelh  It  acts  violently  on  tlie  animat  system*  It  it 
neither  fusible  nor  volatile,  but  is  deconipai>ed  at  the  temperature  of 
boiling  oil  into  products^  consisting  of  oaygeii,  hydrogen,  and  carbon* 

Elafine, — Dr»  Paris  has  discovered  in  the  f>lant  MomarJica  Elatermm 
a  new  vegetable  principle,  which  acts  more  violently  upon  the  human 
body  than  arsenic.  It  is  lodged  only  in  the  juice  round  the  iieeds*  and 
exists  in  such  a  small  (|uanltty,  that  Dr.  Clutterbuck  obtaiTied  oidy  »% 
grains  from  forty  cucumbers  ;  atid  even  of  this  fecula,  although  the 
eighth  part  of  a  grain  will  purge  violently,  yet  not  more  than  one  tenth 
of  that  quantity  of  this  virulent  substance  possesses  any  active  virtues. 
To  this  active  priiiciple  he  gives  the  rvame  of  Elaiine.  The  foUowiug, 
according  to  Dr*  Farb,  k  the  cxftn position  of  datenum. 

Water  -..»... 

Extractive,  .-_-,• 

Fecula,  .••.,* 

Gluten,  ...... 

Woody  matter,  -  •  *  •  - 

Etatine^  ^  .  .  . 

Miiter  Principki  _  -  -  . 
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The  bitter  principle  in  elaterium  U  rerv  distinct  from  iti  extractive 
matter.  The  sotutfon  of  the  elating  and  bitter  principle  being  diluted, 
and  swallowed,  produced  only  an  increase  of  appetite,  while  tlie  solution 
of  the  extractive  matter  produced  no  effect  whatever, 

Df/pAinr.— 'Delphine,  another  of  these  idiialine  salts,  was  obtained  by 
M.  M.  Lasseigne  and  Fenuellej  from  the  seedii  of  slaves-acre,  Dtiphimiim 
tiaphisixgrui.  The  seeds  deprived  of  their  huiks  and  rinds,  are  boiled 
lu  a  small  quantity  of  distilled  water  ;  then  pressed  in  a  cloth^  and  the 
decoction  filtered,  and  then  boile<i  for  a  few  minutes  with  pure  magnena; 
it  must  now  be  refiltereti,  and  the  residuum  left  on  die  filter ;  when  weU 
washed  it  is  boiled  with  highly  rectified  alcohol,  which  dissolves  the 
alkali,  and  by  evaporation,  it  is  obtained  as  a  white  oulverulcnt  lub- 
atance,  presenting  a  lew  crystalHne  points.  It  disj*olves  in  a  small 
quantity  in  water,  but  very  readilv  in  alcohol.  With  the  acids  it  forma 
neutral  salts,  whiciiare  very  solubje,  Delfihine  is  crystalline  whilst  wet, 
but  becomes  opaque  by  exposure  to  air.  Its  taste  is  bitter  and  acrid.  When 
bealfid  it  rndts  -,  and  on  cooling,  becomes  hard  and  brittle  like  resin.  If 
betted  more  highly  it  blackens,  and  is  decomposed.    Water  dissolve!  m 
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II  portion  of  it.  Alcohol  and  ether  dlsBotve  it  Tery  readily. 
The  alcoholic  lolution  renders  iyrup  of  violet*  grtetif  and  restorej  tb« 
blue  tint  of  Htmu«,  reddened  by  uri  acid.  It  form*  neutral  i alts  with 
the  adds,  which  are  very  soluble ;  the  alkaliei  precipitate  the  delphine 
in  a  white  gelatinous  «tale,  like  alumine. 

Brucint. — Another  alkali  has  been  lately  discorered,  to  which  the 
name  of  brticine  hat  been  gijeu^  from  Mr,  Bnice,  the  Abyssinian  tra- 
ireller  baring  first  made  known  the  tree,  the  Mae  Angustura^  or  Brneea 
antid^imttricut ;  from  the  bark  of  which,  the  new  alkaline  substance  la 
obtained.  The  cryitals  of  brucinep*  when  obtained  by  slow  evapora- 
tion,  are  oblique  prisms,  the  bases  of  which  are  parallelogrami.  When 
depofited  from  a  saturated  solution  in  boiling  water  by  cooling,  it  is  in 
bulky  plates*  somewhat  similar  to  boiacic  acid  in  appearance.  When 
In  thif  state,  the  water  may  be  forced  out  of  it  by  compreteron.  It  ii 
soluble  in  500  times  its  weight  of  boilin^^  water,  and  850  times  ill 
weight  of  cold  water.  Its  tiiste  is  exceedingly  bitter  and  acrid,  and 
continues  long  in  tlip  month*  Given  in  dofes  of  a  few  grains,  it  Is  poi- 
fonoua,  and  acts  upon  animals  in  the  a.ime  way  as  strychnine.  It  is 
not  altered  by  exposure  to  air;  it  maybe  meltei!  by  heat  at  a  little 
above  212*,  without  decompocition,  and  thus  appears  like  wax.  When 
exposed  to  a  strong  heat  it  is  decompoited.  It  combines  with  the  acidi^ 
and  forms  neutnd  and  bi-satts.    All  ihcse  salts  easily  crystalline. 

The  action  of  brncine  on  the  animal  system  is  analagout  to  that  of 
strychnine,  but  compared  with  it,  its  fnrce  is  not  more  than  as  1  to  ]$• 
It  inductfs  violpiit  attacks  of  tetanus;  it  acts  on  the  nerves  without 
attacking  the  brainy  or  injuring  the  intellectual  faculties.  It  required 
four  grains  to  kill  a  rabbit;  and  a  dog  having  taken  tlvree  grain i,  suf- 
fered *eTenr!y  but  overcame  the  poiaf>n.  It  is  iuggested  that  the 
alcubolic  extract  of  the  Angustitra  bark  may  be  used  with  advantage  in 
place  of  the  extract  of  the  vomica  nut.  It  anpears  that  this  alkali  ii 
combined  in  the  liark  with  gallic  acid  :  the  bark  contams,  besides,  a 
^tty  matter,  gum,  a  yellow  colouring  matter,  sugar  in  very  small 
quantities  and  ligneous  fibre. 

In  addition  to  the  foregoing  snhftances,  lomc  others  have  been  disco* 
vered,  as  VauqutUne  from  the  daphnt  alpine ;  ambreine  homambcrgreate; 
mnd  Irucine  from  wool,  and  particularly  from  the  muscular  fibre*  ijlbrintf} 
which  when  treated  with  sulphuric  acid,  yieldc  a  particular  white 
iubstance,  which  has  been  called  letidne.  When  a  solution  of  leucine, 
in  lukewarm  water,  is  evaporated  spontaneously^  a  number  of  Hmall 
itoJated  crystals  are  formetl  at  its  surface.  They  are  flat,  perfectly  cir- 
eidar,  and  have  exactly  the  shape  of  the  moulds  of  buttons,  with  a  riin 
*  their  circumference,  and  a  point  of  depresiion  in  their  centre 
ne  has  the  taste  of  the  juice  of  meat.  It  appears  to  be  snecifically 
than  water.  It  melts  at  a  temperature  conaiderablj  above  that 
»ting  water,  and  spreads  an  uikur  of  putrid  meal,  subliming 
partly  in  the  form  of  small  white  insulated  cryslalsi.  Leucine  dissolves 
easily  io  nitric  acid,  and  produces  fine  colourless  and  di^er^^ent  needle 
crystals,  which  are  a  new  acidj  analsgous  to  the  niiro'iaccfutric*  Thif 
ntro4eucic  ac-id  forms  with  lalcfiable  ba^c.-,  salts  which  hiive  ijuite  a  dif- 
fcieol  arrangement  froiu  the  hitro-sdcekaratfs.  Combined  with  lime  it 
Tieldia  suit,  which  cry^lallisee  in  small  rounded  groupcs,  andis  unaltc^* 
kit  to  the  air. 


(    10    ) 
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CHAPTEH  IV, 

EXPERIMENTS  ON  THE  EXPANSION  OF  BODIES 
BY  HEAT. 


^  General  Obseetatioks* 

•    -I  H  E  Expansion  of  Bodies  by  Heat  is  that  change  or 

extension  of  bulk  which  they  undergo  when  submitted  to  ita 
influence.  Whether  Caloric,  or  the  principle  of  Ileat^  is  m 
peculiar  body,  has  not  yet  Ijcen  determined,  and  probably 
the  existing  knowledge  of  facts  ii  not  sufficient  for  the  belr 
tlement  of  this  question,  we  shall  for  tlie  present,  in  coiv 
formity  with  the  generallv  received  theory,  consider  Calorie 
as  a  subtle  body,  which,  insinuating  itseff  between  the  par- 
ticles of  other  bodies,  causes  their  Expansion,  though  it  may 
not  be  improper  to  state,  that  it  has  been  main  tamed  that 
the  Phenomena  of  Heat  are  caused  by  motions  or  vibrationi 
of  atoms,  w  hich  motions  are  caused  6y  the  collision,  percus- 
sion, or  re-action,  of  aggregates. 

cxxr. 

Liquids  exfaxd  wheh  heated* 

Fill  a  phial  about  three-fourths  with  coloured  Water, 
Ether,  or  Alcohol,  and  immerse  it  in  a  basin  of  hot  Water  : 
—Expansion  will  be  evident  by  the  rising  of  cither  of  the 
liquids  in  the  phial.  Ether  is  the  most  expansible  of  these^ 
and  Water  the  least. 


It  15  upon  thi^  principle  of  expansion  by  Heat,  that 
evaporation  depend b.     Evaporation  is 
with  c,  ■    '  ' 


icip1( 
the 


lids  i 


Ohiervationt„ 
evaporation  depends.     Evaporation  is  llie  a!?ceii^  ion  of  fly  ids  combined 

I  caloric,  into  the  atitiosph<?TT  ;  where,  on  account  of  their  rariq 
levity,  they  float,  until  by  some  future  operation  of  nature,  they  arel( 
dcuBed  by  an  abstraction  of  thctr  heat.     When  water  is  lt?ft  in  a  T 
for  a  considerable  time,  it  will  disappear  : — Where  did  it  go? — The  I 
of  the  atmosphere  combined  with  itj  to  form  rapour. 
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CXXII. 

Fluids  do  not  expand  EaoALLY  whem  hkated. 

Pour  into  three  glass  tubes  with  bulbs,  as  much  Alcohol^ 
WaleFt  and  Mercury,  as  will  fill  the  bulks ;  — the  Water  may 
be  coloured  blue  or  black  with  ink,  and  the  Alcohol  red  : — 
immerse  these  tubes  in  a  ty mbler  of  warm  Water,  and  note 
how  much  each  fluid  has  risen.  The  Alcohol  will  be  found 
to  have  risen  highest,  the  Water  next,  and  tlie  Mercury  least. 

Obser  vat  ions.  The  rifling  of  the  fluids  in  the  tubes,  is  owing  to  their 
ipecific  capability  of  expatition,  for  each  has  n-i^eired  aii  rr|tial  cjuaiitity 
ofheat :  toe  mercury  being  least  eipaii*$ib]e,  dues  nr>t,  of  course,  rise  su 
high  as  either  of  the  others.  It  is  upon  ihis  j)ri]:dple  that  the  art  of 
making  tbermomtters  b  founded, 

cxxtii. 

Air  expands  when  heated. 

Half  fill  a  bladder  with  Air,  and  hold  it  near  the  fire,  with 
its  neck  tied  so  tight,  that  none  can  escape  or  enter ;  the 
bladder  will  begin  to  swell,  and  will  soon  be  completely  dis- 
tended. Tins  Expansion  can  only  be  owing  to  the  combi* 
nation  of  Caloric  with  tJie  Air. 

Oh§erx*ationi,  Upon  the  principle  of  the  expanaihttity  of  air^  wai  in* 
rented  die  Air  Thermometer,  which  is  a  very  delicate  lest  for  the  amalK 
eit  portion  of  caluric,  or  excitement  of  atomic  tnMiun.  It  con^iits  ofi 
giasi  lube  with  two  legs^  supported  on  a  slidini^  btaiid.  lit  this  tub*' 
ibcrc  is  a  red  liquid^  (lulphunc  acid  coloured  by  catmijie)  which  refiti 
at  the  bottom,  and  a  little  way  up  in  each  lejj.  When  used,  the  rays  or 
heat  rarify  the  air  in  one  of  ine  legs,  which  causing  au  mcrease  of  bulk^ 
th<r  ti<|uid  is  propelled  upwarde!  into  the  other  leg,  to  a  certain  di>itance ; 
thif  id  correctly  asctrtained  by  a  graduated  scule  :  far  by  the  height  to 
wbich  the  liqiud  is  pri>[ielled,  the  *|uautity  of  hciit  proceoding  from  bo-. 
dies,  is  ascenainetL  These  inslruMienis  are  so  i xa^t,  as  to  be  Ubcd  in 
dtniotlng  IcraperalureSj  which  could  not  be  ascertained  by  other  ther- 
mometerf, 

CXXIV. 

Watub  evaporates  from  the  surface  of  the  Earth* 

Procure  a  bell-glass,  whose  etlge  is  turned  up  in  the  in- 
flidet  90  as  to  fi^rm  a  groove,  or  channel :  place  it  on  a  smooth 

!arden-walk,  and  lute  it  to  the  grass,  by  throwing  a  little 
ry  sand  mund  the  edgcH.  Leave  it  in  this  stale  for  a  few 
dav«;  at  the  e-nd  <d'  that  time,  if  it  is  examined,  the  groove 
will  be  foiird  to  contain  a  sjjial!  portion  of  Water  I'his  is 
causi^  I»y  an  Rva[x>raiirjn  vt  tlic  Water  from  the  Earth ; 
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but  the  vapour  being  obatructed  and  cooled  in  its  ascent,  by 
the  sidea  of  the  glass  ;  is  condensed,  and  runs  down  in  small 
streams,  towards  the  groove  below.  This  experiment  ia 
more  striking,  if  performed  in  that  season  of  the  year  when 
the  Earth  is  so  dry,  and  tfie  Grass  so  withered  by  the  heat 
of  the  Sun,  as  to  seem  unable  to  afford  the  least  |mrticle  of 
moisture. 

The  two  foilowing  experiments  present  further  proofs  of  the  existeiKe 
of  water  in  a  state  of  vapour  in  the  atmosijhere, 

CXXY. 

Potass  becomes  moist 

WTien  exposed  to  ike  Atmosphere. 

Place  a  piece  of  pure  Potass  in  a  saucer,  and  leave  it  ex- 
posed to  the  air.  In  a  few  minutes  it  will  crack  and  fall  to 
powder ;  io  a  short  time  the  whole  will  become  quite  moist^ 
and  will  at  laat  be  dissolved. 

CXXVK 
SULPHUEIC  Acm  BECOMES  CNLAftGED   IN   BlTLlC 

When  exposed  to  the  Air. 

Expose  »ome  Sulphuric  Acid,  in  a  graduuirdgkLss^  to  the 
air  for  a  few  weeks.  At  the  end  ol'  that  time,  from  the  ten- 
dency which  this  fluid  has  to  combine  with  Water,  it  will  be 
found,  that  the  bulk  is  enlarged  by  an  ahsorptiori  of  watery 
Tapour  from  the  surrounding  atmosphere.  It  will  also  be 
found,  that  the  specific  gravity  of  the  Acid  is  not  so  great  as 
it  was  previously,  in  fact,  it  will  now  be  diluted  Sulphuric 
Acid.  In  these  experiments,  it  will  readily  be  perceived, 
that  the  Water,  which  dissolved  one  substance  and  diluted 
the  other,  existed  previously  in  the  air,  in  the  state  of  elastic 
vapour. 

Ohtfrvaiions,  *  Evaporation  depetuk  much  iip«n  the  surface  of  land  or 
water  enipoietl  to  the  atmosphere  : — From  seas  and  rivers  it  is  very 
great.  They  aend  up  aji  much  vap  lur,  as  is  equal  to  their  supply  of  water 
from  streams  and  rain ;  and  the  balance  is  kept  up  by  tuture  condensa- 
tion. Dr  Halley,  fwund  tiiatt'ie  qnantity  of  water  evaporati?tl  from  the 
Mediterranean  Sea,  in  a  sumrn^  d^iy,  amounts  to  5»5!80  millii^nt  of  tonj  I 
Jflf .  Dalton  fouuil  ihat  the  evaporation  from  water  In  a  flat  vessel,  expos- 
ed to  the  Sun,  wa5  about  0.^  of  nn  inch^  in  an  intensely  hoi  summer  day, 
I  3y  the  following  Table,  il  will  be  s^en,  that  the  mfan  evH^>oration 
feom  the  surface  of  water  throughout  the  year,  i8  :i6.7H  iiiLhei.  The 
proportions  for  each  month  are  as  follow  : 
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^ 

Inches. 

Inchei. 

Inches. 

Jmuarf, 

.     h50 

May,    . 

,     4.34 

September, 

.    SAn 

Februaiy^ 

.     1.77 

June,     ♦ 

.     4.41 

October,    . 

.     2,51 

March,  . 

.     ^64 

July,     . 

.     5.11 

November 

.      1.51 

Apra,     . 

.     3.30 

Aujfust, 

,      SMi 

Dtrcember 

.      1.49 

I 


Bishop  Wats6*i  agierted,  that  even  in  the  heat  of  summer,  when  there 
tanorain^and  the  ground  is  dried  up^  no  leu  tlian  1  ^$00  gallons  af 
water  arc  evaporated  from  a  single  acre  in  one  day.  Whit  mnat  be  ihe 
quantity  of  water  eTaporated  from  the  (surface  of  the  whole  earth  and 
teas  m  this  time  !  Ana  what  must  the  hulk  of  that  varpourbe^  when  each 
gallon  of  water  in  ejcpanded  to  1,400  times  iti  original  bulk  !  It  may  be 
atked,  what  w  the  use  of  this  immen^  evaporation  ?  Where  does  the 
rapotir  go  to  P  At  id  daea  not  the  earth  feel  the  loss  of  ao  great  a  ouantity 
of  that  moisture^  which  renders  it  fertile  P  To  ihh  it  is  answered,  that« 
for  a  abort  time,  the  vapour  h  fu stained  in  the  form  of  clouds  ;  that 
these  cloudi  are  condensed  in  due  time  by  electricity ;  that  this  conden* 
sation  is  in  the  shape  of  mist,  dew,  rain,  linow,  and  hail,  which  falling 
on  the  earth  J  fertilize  all  parts  of  it ;  and  that,  were  it  not  for  this  mode 
of  condensation,  the  inlands  of  all  countries  would  be  deprived  of  mui«- 
ture,  and  rendered  complete  desarts,  unfit, for  the  nourishment  of  aiii- 
mala  or  regetables. 

Eraporation  is  much  increased  when  the  temperature  of  fluids  is 
raised  by  natural  or  artificial  meiins.^-LI{|ijtd3  will  sooner  be  converted 
into  vapour  in  the  heat  of  summer,  or  in  warm  climates,  than  in  winter, 
or  in  cold  ones.  When  heat  is  applied  to  liquids,  a  very  quick  evapora- 
tion takef  place.  This  cannot  be  better  exemplified,  than  when  water 
in  a  saucepan  or  teakeltl«  emits  vapour  from  combination  witli  the  heat 
of  a  fire. 

All  saJts  are  separated  from  their  solutions  by  evaporation  ;  for  the 
water  rises  in  vapour,  and  leaves  the  solid  (larticlrt  to  crystallize.  This 
may  be  proved  by  dissolving  any  salt  in-  water,  and  Uien  placing  the 
TeSi^I  containing  it,  close  by  the  fire  ;^ — when  ^he  water  disappears, 
crystals  will  be  formed.  In  the  large  way,  saline  solutions  arc  first 
ht^iUdf  to  rid  ihem  of  the  main  b4:idy  of  water,  (which  being  formed  into 
vapoiu*,  speedily  flies  off;)  and  having  thus  attained  a  certain  consist- 
ency, or  having  become  thicktr^  they  are  pourei!  into  sltallow  vats  ;  a 
more  moderate  heat  is  now  applied,  by  which  a  slow  evaporation  is  kept 
tipi  io  tttto  prevent  disturbance  of  the  crystallization  ;  and  in  due  time 
tbe  Retired  effect  is  produced.  In  this  way,  muriate  of  soda,  (tea  salt,) 
oarboiutet  of  aoda,  and  potass,  sulphate  of  magneiii.i,  sugar,  Mc.  &c. 
aie  obtained*  The  late  Mr.  Thompson  has  applied  steam  to  the 
erapormtioD  of  solutions  of  sulphate  of  potass,  &c.  found  at  C*:«dtenham, 
A  chamber,  containing  a  dozeti  of  vats,  is  heated  by  pipes  proceeditig 
fnm  a  steam-l>oiler ;  thus  tlie  vvaporation  it  performed  with  little 
trouble  or  ezpence. 

Jn  warm  couirtries,  large  pools  are  filled  with  sea  and  other  saline 
waters*  from  which  the  solar  heat  causes  qr.ick  evaporation,  leaving  the 
salt  behind.  This  art  is  knov^n  to  the  South  Sea  Islandern.  In  tlie 
Bay  ol  Biacay,  bay-salt  is  made  in  tLe  same  way.  The  Egyptian  lakes 
where  AOda  ts  obtained,  are  filled  by  the  overflowing  of  the  Nile,  and 
ttftenrards  dried  up  by  the  heat  of  the  sun,  the  salt  ts  accordingly  left 
behind.  Borate  of  boda  U  obtained  from  the  waters  of  a  lake  m  Thi- 
bct«  by  the  same  process*     The  solution  is  poured  into  shallow  cavities 

'  I  in  the  earth,  iiid  evaporated  by  the  heat  of  the  sun«    lu  this  coun- 
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dy  tooj  tea-wat«r  is  first  eraporated  tvt  piu,  before  il  is  tubtnltled  tv 
etmllition,  Alt  salitie  soJutioiiii  are  ih\x&  confetti rtUed^  am),  of  ^urie, 
do  DOl  require  «o  much  ex  pence  of  fuel 

CXXVII. 

Liquids  whose  koilikg  foints  are  low, 

Lose  most  by  evaporation. 

Pour  equal  quantities  of  Ether,  Water  and  Sulphuric 
iicid  into  tea  caps,  and  place  them  in  a  room  of  moderate 
temperature.  In  a  quarter  of  an  hour,  the  Ether  (if  not 
more  than  2  drams)  will  totally  disappear  ;— the  water  will 
require  a  longer  time  to  dry  up ;  but  the  Acid  will  remain 
imdi  mini  shed  for  any  lengtli  of  time. 

Obaervatwn,  This  experiment  may  be  varfe<l,  by  milling  in  a  wine 
gla»B,  aome  Hpirits  ami  water ;  arid  in  anoiher^  some  water  and  siilphu^ 
ric  actd  :  ex  post?  iHwte  to  a  m  ml  e  rate  heat,  h  will  he  foLind,  that,  n-om 
the  firat  the  s^Tirits  bare  evaporated  and  tefl  the  water  laiteless;  whilst 
from  the  latter,  the  water  will  have  evaporated,  leaving  the  acid  ttrong^ 
or  more  concentrated  than  when  in  the  diluted  gtate. 
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cxxvni. 

TilJE    EVAPOEATION   OF    ExHEE  A^SXaACTS    HeAT 

So  rapidly  as  to  freeze  Watit, 

Wheo  fluids  evaporate  rapidly^  they  themselves,  or  corw 
tiguous  fluid  bodies,  will  be  frozen,  fay  the  abstraction  of 
that  heat  which  is  required  to  convert  them  into  Vapour 
Wrap  a  linen  rag  round  a  pliial  containing  Water,  anc 
moisten  it  frequently  with  Sulphuric  Ether;  when  this  ha» 
been  repeated  several  timcfi,  without  interruption,  tlie  Water 
will  be  frozen* 

cxxix. 

Water   mav  be  frozen  by  the  evapoeation  of 

Sulphuffi  of  Carbon* 

This  substance  evaporates  very  rapidly,  and  possessef 
extraordinary  cooling  |XJW'crs,  Wrap  round  a  phial  half  filL 
cd  wnth  Water,  a  piece  of  litien-ras^,  nHJisleued  in  Sidphu 
ret  of  Carbon,  which  is  the  most  volatile  substance  known 
and  which  will  evajKirate  so  quickly,  that  the  Water  wi' 
speedily  be  frozen*  'J'he  volatdity  of  this  liquid  is  so  great* 
as  to  a\)^ tract  almost  instantaneously,  a  great  quantity  of 
heat  from  the  Water. 


e##fllifdif    tft    10D1E«    BV    IIEA* 


CXXX. 

ScTLPHUftic  Acid  mav  he  feozek  hy  the  EVAroRATio>»f 
Of  Suiphuret  of  Carbon, 

Half  filJ  a  phial  with  Sulphuric  Acid^  and  surround  i 
*rith  a  rag  moistened  by  Sulpnuret  of  Carbon.  The  Acit 
will  spceaily  be  frozen. 

cxxx  t. 
Fluids  exi'anis  greatlt   when  Atmospheeic 
Pressure  is  removed 

Place  a  bladder  halt-filled  with  Air,  (the  neck  of  which 
M  well  secured,)  under  the  receiver  of  an  Air-pump,  As 
the  Air  is  exhausted  from  the  receiver,  the  bladder  will  be- 
come distended.  This  is  causetl  by  the  removal  of  tlie  Air 
which  was  external  to  the  bladder,  and  the  consequent  ex- 
oanston  of  that  within.  As  soon  as  the  bladder  is  takei 
trom  under  the  receiver,  it  wJl  collapse  by  the  pressure  o 
the  surrounding  atmosphere. 

Obtervationi*  Atmospheric  air,  which  presses  equally  on  all  bodies 
coandaMr  prevetiU  their  ej^iiansion.  This  is  very  evident  in  the  cas 
•f  gaseSi  for ,  the  lii5tiint  that  thi>;  pre&fure  h  removed  thej  becom 
more  r&r^ :  also  in  fluMs,  for  thej  are  capable  of  a&summg  the  pseou 
kmOf  bj  UJiituig  with  only  a  small  portion  of  heat. 

CXXXII. 

If  the  instrument,  called  the  Pulse-glass,  be  held  in  an 
picUned  position,  in  the  palm  of  the  hand  ;  the  fluid  in  the 
bulb  will  be  in  a  state  of  ebulhtioti,  and  will  send  its  vapour 
up  towards  the  other  end.  Tliis  vapour  wilt  be  immedi* 
atrfy  oondensed,  from  the  abstraction  of  its  Caloric  by  the 
diia  glass  and  other  surrounding  objects  ;  it  will  then  run 
back  in  a  fluid  state  to  the  bulb  at  the  bottom  and  will  be 
a^n  sent  forth  in  vapour,  as  Ix^fore. 

The  PiUse  Glass  (of  which  the  following  is  a  figure,)  is  a 
tube  ha\inE  a  bulb  at  each  end  ;  and,  like  Spirit  Thermo^ 
meters,  is  blled  with  coloured  Alcohol. 


q 
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ObHrvaiions*    It  is  upou  the  prh^cipte  of  ext>atiiiony  that  ihermom<y 
ten  are  conttructed.     Indeetl  Iti  such  cases,  expaiisioii  aiitt  evaporation 
•re  sjnoninious;  for  if  the  fluids  in  theiie  histnimenta  were  not  contine 
by  the  glais  they  would  siicetliJy  diia(»jipar. 
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General  Ghtervatiom  on  the  conjtnution  and  use  of  Thcrnwmekrs,  ^e. 

The  thennomeler  is  an  infttruinent,  whicb^  having  some 
liquid  in  a  iflasi  tube,  (such  ai  mercury,  linseed-oil,  or 
alcohol,)  indicates^  by  the  expansion  or  ascension  of  that 
Mquid,  what  decree  of  heat  eiiits  iti  any  hody  to  which  it 
may  be  applied.  Those  with  irory  scales  denoting  the 
degrees  of  neat,  are  the  best  calculated  for  ordinary  pur- 
posely such  as  to  ascertain  the  temperature  of  the  air ; — 
those  which  arc  nalcedj  having  the  scale  graduated  on  the 
tube,  are  fitted  for  ascertaining  the  temperature  of  sulphu- 
ric acid  and  other  corrosive  fluids* 

The  manner  in  which  themnometers  are  made,  is  by 
pouring  mercury^  alcohol,  &c.  into  glass  tubes,  of  certain 
diameten*  haf  ing  hulhs  at  the  bottoms.  The  bulb  la  to 
be  held  over  a  lamp  until  the  liquid  boils  ;-<-the  ehullition 
expels  the  common  air  from  the  lube,  which  is  to  be  sealed 
at  the  upper-eiiil,  by  the  flame  of  a  lamp  and  blowpipe : 
and  a  vacuum  is  thus  formed  above  the  liquid,  which  la 
evident  from  its  cooling,  and  falling  down  towards  the 
bulb.  When  heat  is  afterwards  applied,  (as  there  is  Jio  in- 
terruption hy  atmospheric  pressure,)  the  liquid  ascends^ 
and  cienotes  the  degree  of  heal  received,  by  appearing  on 
a  level  with  any  particulai  degree  of  the  scafe  attached. 
The  degrees  are  marked  by  tens,  tlius,  140,  150,  lOO, 
ifec. ;  and  when  reference  is  made  to  iliem  in  books,  the 
word  dtgrre  h  left  out,  and  the  sign  °  U  substituted,  thus, 
140%  IdO",  100''.  In  Fahrenheit's  thermometer,  (seethe 
annexed  fii^ure,)  zero,  or  O*',  is  that  point  which  indicates 
the  cold  J  produced  bj  a  mixture  of  enow  and  mnriutc  of 
soda, — the  freezing  point  of  water  is  :^2°,  and  the  boiling 
point  St 9°.  When  any  temperature  below  zero,  or  (f,  is 
mentioned  in  writiug,  the  sign  — ,  or  mhus,  h  always 
prefixed,  as — 3H'^,  meaning  3H  ilegrees  below  that  point 
where  cold  is  produced  by  a  inixiitre  of  snow  and  muriate 
<yf  soda*  Alcohol  thermometers  are  used,  to  indicate  do- 
nees of  temperature  as  low  us  110  l>eIow  zero» — when  it 
la  said  to  freeze  : — whereas  a  mercurii*l  thermometer  cati- 
not  indicate  a  lower  temperature  tiian  38  below  zero, 
which  is  its  freeziTig  point.  An  absolute  deprivation  of 
caloric  is  supposed  to  be  several  thousand  degrees  below 
zero* 

Wedgcwood'i  pyrometer,  constructed  to  measure  the  heat  prod  nce<l 
by  furnaces,  has  its  zero,  or  lowest  point,  at  1077°  of  Fanreuheit's 
thermometer,  and  every  succeeding  decree  of  Uie  pyrometer  is  euual 
to  130  degrees  of  the  thermometer.  Thus  iron  melts  at  1  ^8*  of  Wedge* 
wood,  which  by  cikulation  is  found  to  be  fl,637**  of  Fahrenheit*  The 
pyrometer  was  invented  by  Mr,  Wedgcwood,  who  found  that  clay 
rontinuei  to  contract  mare  and  more,  as  aiiditiotml  heat  is  applied. 
He  constructed  a  graduated  brass  plate  with  two  ridges;  tn to  which 
were  inserted  imallbiti  of  heated  clay,-— that  which  was  most  con- 
tracted by  the  heat  of  the  furnace  where  it  was  used,  entered  furthest 
between  the  ridges,  anil  denoted  the  highest  temiierature, — the  highest 
ever  known  l«y  this  method^  was  iSS°,  winch  is  equal  to  35,200  of 
Fahrenheit. 
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Besides  these^  there  are  other  thcrinometerii ;  naniely,  Reaumur's, 
which  was  fbnnerlj  used  in  France:  the  centigrade,  which  is  at  present 
muse  there:  and  De  Liile's,  which  is  u«ed  hi  Russia:  but  adeK:rip« 
lion  of  all  which,  in  this  place,  would  l>e  of  little  utilitfr  A  very  de- 
licate thermometer  on  the  plan  oi  the  differential  one,  but  upon  a  dif- 
ferent principle  as  to  the  fluid  employed,  has  lately  been  invented  br 
Dr.  Howani.  In  Leslie's  alffereniial  thermometer  the  degree  of  heat  is 
measured  by  the  expansion  of  air ,-  Dr.  Howard's  by  tbe  increase  of 
the  expansive  force  of  the  rapour  of  ether  or  spirits  of  whie  in  vacuo. 
It  u  a  test  of  great  delicacy,  and  is  easily  constructed.  4  glatn  tube 
being  first  made  with  a  bulb  at  each  eiiremity,  in  one  of  which  is  left 
a  small  orifice,  ft  portion  of  clber  or  ji^pirit  of  wine  is  then  inircMluced, 
and  heat  being  applied,  is  broughi  to  a  state  of  active  ebnliitioiu  At 
this  moment  the  orifice  is  cloBcd  with  a  piece  of  wax,  and,  hermetri- 
cally  sealed  by  the  blow-pipe.  The  tube  may  then  be  carefully  l>ent  in 
form  of  a  hook,  and  the  scale  and  foot  beitig  adapted^  the  instrument  is 
finished*  This  thermometer  is  more  delicate  than  Mr.  Leslie 's*  When 
a  heated  body,  as  the  hanii,  \s  brought  Tiear  to  one  of  the  halls,  the  liquor 
sensibly  ascends  or  dt^^ceiidi) ;  and  as  soon  as  the  cau>e  is  retnored  it 
begins  instantly  to  return  to  its  former  level.  If  the  two  balld  were 
entirely  freed  from  air,  the  liquor  would  alw^iyji  remain  at  the  same 
level  in  each  branch  of  the  tnbe,  except  a  trifliia^  difference  caused  by 
capDlary  attraction.  This  perfection  cannot  be  attained  by  the  most 
skilful  artist  J  there  always  remainirtg  behind,  notwithstanding  all  care 
to  prevent  it,  a  small  redduum  of  air  which  is  suUicient  lo  make  a 
difl&TCDce  in  the  height  of  the  two  columns.  To  obviate  this,  before 
the  icalc  is  udapled  the  liquid  is  all  to  be  brought  into  one  ballj  and 
the  instrument  h  then  reversed  and  left  for  a  considerable  time  in  that 
position,  that  both  balls  may  acquire  an  equal  temperature,  and  that 
the  portion  of  air  may  be  equally  diirit^ed  ilirough  tliem.  It  is  then  to 
be  restored  to  its  proper  puAition,  ai^d  the  ^Mjint  at  which  the  liquid 
finally  settles  is  to  be  marked  at  the  commencement  of  the  scale.  Tke 
same  operation  Is  to  be  repealed  whenever  the  instrument  has  been  de- 
rmaged  by  transportation  or  other  cau?e.  The  best  mode  of  construct* 
mf  this  thermometer.  Is  to  bend  the  tube  previous  to  the  introduction 
of  the  ether,  a  considerable  portion  of  which  should  be  boiled  out  of 
the  tube  hi  order  to  Insure  tlie  expulsion  of  the  atmospheric  air  ;  it  la 
also  convenient  to  tinge  the  ether  of  a  red  colour  by  tlie  addition  of 
Uncture  of  cochineal. 

Mr.  Brandc  ha&  constructed  upon  Che  same  principle,  a  photometer 
tnd  an  ethrioscone,  both  of  which,  though  li^ible  to  some  objections, 
•re  most  curiously  sensible  to  tlie  impression  of  lightj  and  to  the  frigori* 
fie  ea&anattoos  of  the  heavens. 

CXXXIU. 

ErrsNstvE  ivaporation  takes  place  ukder  an  Air 
Pump  wJten  Mmoipkeric  Pressure  u  removed. 

If  into  a  shallow  vessel,  containing  Water,  another  a  little 
immller  be  put,  containing  Sulphuric  Ether;  and  both  be 
placed  on  a  stand  under  the  receiver  ol"  an  Air-pump ;  —when 
the  Aijr  is  forced  out,  the  Ether  will  boil,  whilat  the  Water 
freezes. 
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Ostentation.    The  following  figure  of  an  Air-purnp,  with  retseb 
the  stand,  will  iSuBtnte  the  mode  of  performing  thia  Experiment 


A,  Is  a  small  stand,  funporting  the  substances  under  experiment ;  a, 
a  ylass  vessel  containinff  Water,  and  a  smaller  one  inside,  which  con- 
tains Ether ;  c,  the  bell-glass  receiver ;  d,  the  platform ;  i,  e,  brsM 
cylinders  for  working  the  pistons;  f,  f,  the  pistons;  a,  the  handle  for 
working  the  pistons  up  and  down,  in  order  to  extract  the  Ajx;  ■,  H, 
•upporters  of  the  pump,  and  i,  the  hole  in  the  centre  of  the  platflMrm> 
for  allowing  the  air  to  pass  out,  when  the  pump  is  in  motion. 

CXXXIV. 

If  1  drachm  of  Water  be  put  into  a  watcWlass,  placed 
under  the  receiver,  and  another  watch-glass  be  placed  gently 
in  it,  so  as  to  form  a  layer  of  Water  between  them ;  and  if 
a  dram  of  Ether  be  poured  into  the  upper  watch-glass,  the 
above-mentioned  effect  will  more  readily  be  produced.  TRe 
Ether  will  disappear  whilst  the  Water  is  converted  into  Ice ; 
which  will  cause  the  two  glasses  to  adhere. 

Ohiervaiion,  In  these  two  experiments,  the  pressure  of  the  atmos* 
phere  being  remored,  the  ether  readily  assumes  the  gaseous  form;  and, 
ui  io  doing,  rbbt  the  water  of  so  considerable  a  quantity  of  caloric,  tkat 
etMllitkn  and  wtmmkx  i  odd  take  place  In  two  fluids  at  one  time,  andki 
tfat  tame  place. 
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WiTXR  MAT  BB  FEOZEK    BT  A  RAPID  EVAPOR.^TION   FJIOM 

1*^  surface. 

Place  under  the  receiver  of  an  AiNpump,  a  flat  circular 
glass  vessel,  \mce  as  large  as  a  tea-«auccr  :  fill  it  half  way  up 
with  concentrated  Sulphuric  Acid,  and  place  in  it  a  gfass 
itand,  or  ring,  supported  by  three  glasa  hg^.  Place  a  very 
small  shallow  Kvajx>rating-dish,  nearly  iilled  witli  Water» 
upon  this  stand,  and  rapidly  exhaust  the  receiver  of  its  Air. 
As  the  Air  is  rarefied,  the  Evaporation  of  the  Water  will  be 
proportionally  quick.  This  vapour  woukl  fill  the  receiver >  and 
prevent  any  i'urfher  Evaporation^  did  not  the  extensive  sur- 
face of  Sufphuric  Acid  at  the  bottom  of  the  receiver  absorb 
it  a&  rapidly  ai  it  is  formed.  The  vapour  which  arises  from 
llie  surtace'of  the  Water  robs  the  vvhole  quantity  of  a  great 
portion  oi  heat ;  cunsetjuently  the  Water  will  be  frozen. 
Tliis  pJienomenon  will  befrlu  to  take  place  soon  after  the 
exhaustion  is  commenced.  If  the  cock  be  now  turned  for  the 
admission  of  the  air,  the  receiver  may  be  removed,  and  the 
cake  of  Ice  taken  from  the  upper  vessel. 

Observations.  The  ahsorplion  of  Water,  cvi-ii  from  the  atmospherr, 
b  a  well-kriown  property  of  Sulplitirlc  Adtl»  consequently,  k  i^'  well 
adjpted  for  ihts  puq>o«e  in  vacuo.  In  ihi^  experiment  the  absorp* 
tltiu  U  vpry  r^pkl,  consequently  Caloric  must  he  erolveil,  as  h  u«ir»!  in 
ibe  <  'ill  of  Sulphuric  Acid  antl  Wilier;  Ihereforej  the  diluted 

Xcu  lit,  whilst  the  WattT  is  frozen. 

Vtq'x^^ot  i.t-slie  has  discovered  that  the  dried  powder  of  porphyriiic 
trap  \%  a  more  povrerfid  anti  permanf J!l  abaorbent  thuTi  rven  Sulpnuric 
Actd ;  for,  in  an  exhausted  receiver,  Water  la  cnng:ealed  by  it,  more 
quickly  ihaR  by  any  other  subttance.  — It  absorbs  one  fifth  of  its  own 
wdfht  of  Water.  He  thinks,  that  two  qnart^  of  it,  spread  on  a  lar^e 
dUh,  would  in  a  few  minutes  freeze,  in  an  exhausted  rectiiver,  8  or  i8 
ounces  of  Water,  in  a  cup  of  porout  earthenware.  After  each  procesf, 
itt  power  may  be  restored,  by  drying  it  before  a  fire,  or  by  the  heat  of 
the  Sun :  consequfnlly,  fcjf  ihi$  method  ^  fee  ma  if  always  hep-oturtd  in  hot 
climaies.  The  aame  experiment  lias  frequently  i>een  tried  with  Oatmeal, 
and  with  the  same  resulu*  Pulveri^d  Pipe-clay  jiho  acts  in  the  same 
manner, 

cxxxvi. 

TB£    EvaPORATIOK    of  SuLPHtTRKT  OF   CaEB0K»   UKDK& 

the  Receiver  of  an  Air-pump^  win  almost  freeze  AkohoL 

Wrap  round  a  Spirit  Thermometer,  a  piece  of  rag, 
moistened  by  Sulphurct  of  Carbon,     If  the  Thermometer 

Sreviously  indicated  the  ordinary  heat  of  the  atiBosphere,  tlie 
did  will  speedily  fall  to  Zero ;  and  if  placed  uncfer  the  re- 
ceiver of  an  Air-pump  it  will  sink  to— 80?. 


So  EZPAKSiaH    OT    BODIK3    BY    HRAT. 

Generttl  ObMervatiora  on  Emporafton,  In  lowering  the  temperafitfis 
of  bodies.  Evaporation  is  of  eitensive  use* 

Wines  may  be  cooie<l,  by  wrapping;  the  boCt]«]{  r«iuntl  with  wet  clotht, 
Wino-cooler*  act  upoii  the  same  principle;  for  the  vessels  into  which 
the  bottlt'S  are  put^  are  made  <M"a  spongy  or  porous  ware,  through  which 
the  water  exudes*  This  water  evapomtes,  and  in  doing  »0|  robs  the 
wine  of  its  heat» 

Wet  cloth*  are  used  in  Asiatic  counlrieSj  to  cofer  the  windows;  by 
which  means  the  a|«artmeiits  in  the  houses  are  kept  coal,  A  simitar 
precaution  is  taken  in  Sicily  and  Ma1ta»  durinw-  the  period  of  the  Sirocco, 
or  hot  wind.  Eraporationi  by  gpriiikling  the  Huora  with  perfumed 
waters,  is  a  luxury  much  used  by  Eastern  monarclis.  After  Rain,  the 
weather  is  cold,  in  conseijuenccof  an  immediate  and  extensive  eraporation. 

A  most  cruel  kind  ot  punishment  is  practised  in  one  of  the  Asiatic 
countries*  The  head  of  the  criminal  is  snavcil^  and  he  is  placed  in  iuch 
a  situ&tion  that  dropii  of  water  continue  descending  upon  one  part  of  bis 
head,  by  capillary  attraction,  from  a  vessel  ahoTe,  The  drops  eraporate^ 
mnd  coniiequendy  carry  away  as  much  heat  as  eiwes  to  them  the  elastic 
form  ;  and  a&  one  di>cs  luit  descend  until  the  otiier  is  dried  upj  the  con- 
tinual a  bsttraction  of  heat  \$  Ific  cause  of  extreme  agony*  The  unfortunate 
Ticthn  dies  raving  mad* 

General  OBSEavATioKi  ON  Ebullitiom. 

Ebullition  is  that  salient  motion  which  Ouid^  exhibit^  when  strongly 
heated. 

Boilitiff  is  the  term  generally  applied  to  thii  motJon»  when  it  take* 
place  unaer  the  common  prcsiure  of  the  dtmospherf.  When  solid  bodies 
are  heated,  they  attain  high  temperatures,  without  the  escape  of  any  of 
their  particles  s'tiii*  is  not  the  case  with  fluids;  for,  having  arra^  at 
certain  heatiij  they  are  rapid fy  formed  into  vapour,  or  steam ;  which « 
overcoming  the  pressure  of  the  air^  ascends,  and  robs  the  fluid  of  a  por* 
tion  of  hKUX  sufficient  to  preserve  itself  tii  the  elastic  form. 

The  process  o(  boiling  may  easily  be  exemplified,  by  half-f)iling  a 
Florence-tlask  with  water,  and  suspending  it  over  a  lamp.  Bubbles  of 
I  atmoupberic  air,  witli  which  the  water  was  previously  impregnated,  will 
£rst  ajjpear  at  the  bottom  of  the  flask,  and,  from  their  levity,  arise  to  the 
iurface,  where  they  will  be  discharged  into  the  atmosphere*  As  th«  beat 
il  encreased,  bubbles  of  vapour  are  formed ;  these  also  rise  to  ttie  sur- 
•&ce;  they  will  do  so  more  frequently^  and  with  increased  agitation  and 
violence,  as  the  process  goes  on. 

By  these  means,  the  fluid  under  operation  cannot  attain  a  higher  tern- 

[  peraturc  than  that  in  which  ebulliiioii  ts  exhibited;  for,  although  the 

rWding  water  is  equally  heated,  at  one  histant  of  time,  still  an  immediate 

I  addition  of  heat  forms  the  lower  stratum  into  elastic  vapour,  which,  from 

1  its  levity,  rises  lo  the  surface,  as  a  bubble,  and  there  explodes,  carrybig 

j  off  with  it  the  superabundant  portion  of  heat  which  it  had  just  received. 

Hence,  it  is  useless  expence  and  labour  to  add  fuel  to  a  tire  on  which 

I  liquid  already  boils,  in  order  lo  make  it  boii  taster,  or  to  bring  it  to  a 

higher  temperature.     For  as  long  as  there  is  no  extraordinary  pressure, 

the  fluid  cannot  become  hotter  than  its  boiling  [joint  permits :  for  exam« 

ple>  the  hottest  Are  cannot  render  watb-r,  in  an  open  vessel,  hotter  than 

^  il8** ;  the  attempt  to  give  it  a  further  heat  wou!d  prove  abortive,  for  it 

could  only  serve  to  dissipate  the  water  in  the  form  of  steam. 

£bullition,  therefore,  properly  speaking,  is  the  motion  of  fluids  when 
ihey  «?a|*oraU  rapidJy  bf  being  submiltcfl  to  heat* 


EXPANSIO)!    OF    BODIES    BT   HSAT. 


81 


554* 

560'' 
570" 
600* 
66Cr 


It  happens^  howpver^  that  nil  fluids  do  not  boil  at  the  same  heikt ;  aa 
may  be  kiiuwn  by  iurniersiii^  a  Thermometer  in  ihem  at  the  time:  six 
oundTH  of  triher  i^otild  bt'  completely  eva[rtjraltd,  or  boiled  avvay,  U 
phced  over  a  fire,  belbre  two  Auuces  of  wat«?r  could  enter  into  a  stale  of 
ebullitfdii :  mal  six  oitnces  of  water  woidtl  disappear  in  rhesame  manner, 
bt'l'ore  two  om»cea  of  linseed  oil  coiiltl  l>e  maiW  to  boil.  The  following 
'table  ftbews  the  boiling  priiots^  or  lemptraturei^i  of  rarioufl  liqyiijjt : — 

Of  Fahreuheit's  thermometer. 

Sulphuric  Ether      boils  al      9B'     Phosphorus 

Liquid  Ammonia 1+0^    Oil  ofTurptntine 

Alcohol  176*    Solphur 

Water  212°     Liuseed  OU 

Nitric  Add  --     -■    248^     Mercury 

Sulphuric  Acid        540'=' 

Boiling  i«  so  commou  an  operation,  that  it  h  almott  needless  to  de- 

1  Mribe  its  use.    It  la  well  known,  that  water  in  its  cotd  itste  has  not  the 

power  of  solution  or  digestion  that  boiling  water  has.     By  means  of 

I  boiling  water,  animaJ  and  vegetable  substances  are  in  part  dissolred, 

I  before  tbey  enter  the  stomach  to  be  further  digested.     Another  irapor- 

[  tsnt  use  of  boiling,  is  Uie  purili cation  of  water  from  earthy  saits.     The 

[  Thames  and  New  RWtt  Waters  alwaya  dejiosit  a  crust  on  the  iiipide  of 

tea-ktfttles  and  steam -engine  boilers ;  consetjuently  tlie  water  boiled  in 

[them  is  purifttd.  In  rainy  weather,  so  much  earth  !»  washed  into  risers. 

ihac  it  is  absolutely  necessary  to  boil  the  water,  before  it  If  drank.     In 

China  and  Ilolland,  in  consequence  of  the  poMisage  of  the  rivers  over  a 

f  d  jvi'v  MJib  the  inhabitants  arc  accustomwl  to  purify  all  the  water  they 

iling.     When   water  is  boiled,  it  is  insipid  for  a  considerable 

rn  ihe   loss  of  atmospheric   air,  with  which  it  bad  preiriouAly 

I  b«:ti  co«fd)tned  ;  bnt  if  permitted  to  stand  In  an  open  vessel,  it  will  soon 

\  iHK^in  br  ttnpregnated  by  it,  and  recover  its  ordinary  taste. 

Flukis  boti  at  diSTerent  temperatnres,  according  ajs  they  are  a0ecled 
I  by  prei^ure  of  the  atmosphere,  or  of  any  other  l>ody  :  and  less  r^r  more 
bent  iirrcjuired  for  their  ebullition,  according  as  the  bodj  which  presses 
cm  them.  Is  light  or  heavy. 

CXXXVIl. 

Fluids  boil  at  a  tow  tempbhatuhij:, 
fVhen  Atmospheric  pressure  u  removed. 

Pour  some  water  into  a  a  Mat  trass,  (see  the 
uneiced  figure,)  and  set  it  over  a  lamp  r  when 
in  the  act  of  boiling,  put  in  a  tight  cork,  and 
take  if  off  the  stand  at  thr  same  instant :  the 
Jlilion  will  cease  ;  bu.t  will  recommence 
on  as  the  cork  is  withdrawn, 

Bepeat  the  experiment ;  and  paste  a  piece 
(if  bladder  over  the  cork  as  quickly  as  possible, 
in  order  to  prevent  the  access  of  Air.  The 
purl  of  the  flask  unoccupied  by  the  Water, 
*ill  be  occupied  by  Stt-atn  :  but  if  a  piece  of 
calioi}  dip{ieo  in  cold  Water,  Ix?  wrapped  mm  id 
tbe  UDper  part  of  die  fiask,  the  Stcain  will  be 
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condensed)  and  a  vacuum  being  now  Ibraied,  the  Water, 
without  the  assistance  of  any  more  heat,  will  boil  a  second 
time.  Prctcrve  the  flask  corked  as  it  is,  it  will  boil  at  aoy 
lime  J  by  an  heat  of  SS\ 

Ohtrfvaiiun,  The  pbenomertoti  of  t>oiliiig  when  the  liquid  ii  actu* 
ally  cooled  J  h  owing  tti  the  rcinoFai  of  an  aiinoiiphere  of  steam  from  its 
Kiirfaee,  by  condensation.  The  warm  liquid  having  room  hr  e7a{>oraticm 
or  ebuUidon,  eiittfn  into  that  state  with  rapiditj. 

cxxxviii. 
Water  boils  at  88^  FahrbnreiTi 

When  Atmospheric  Pressure  is  removed. 

If  any  quantity  of  boiling  Water,  in  a  vessel,  be  Cfx>led 
down  1^4  aegrees,  that  is,  to  88%  and  put  under  the  receiver 
of  an  Air  Pump>  it  will  boil  at  that  temperature. 

ex  XXIX. 

Ethsr  boils  at  a  low  Temperature, 
When  Atmospheric  Pressure  is  removed. 

Let  a  small  quantity  of  Sulphuric  Ether  be  made  to  boil 
at  96°  in  a  phial.  Whilst  in  the  act  of  sending  up  much 
i^apour,  let  a  tight  cork  be  fitted  into  it,  (as  it  is  witiidra%ni 
from  the  fire,)  and  a  piece  of  welled  bladder  laid  over  the 
cork  :  the  air  being  expelled  by  the  Ethereal  Vapour,  there 
will  remain  a  vacuum  above  the  liquid,  when  ine  phial  is 
made  cold.  In  this  state,  the  least  addition  of  heat,  from 
the  warmth  of  the  hand,  the  ilame  of  a  candle,  heat  of  the 
Fire,  or  Water  mcKierately  warm,  will  make  it  boil. 

ObservatioJU.  This  h  a  delicate  experiment,  and  j-equires  a  complete 
exclusion  of  the  air.  When  tliiu  h  completely  c'XptlUtf,  the  ether  will 
continue  hoilJng  for  any  length  of  time,  in  a  warm  room. 

If  the  ether  b  stibmiticd  (in  a  warm  room)  to  Aiiyhc.it  above  that 
derived  from  the  hatid,  the  vapour  must  be  condensed  a*"  it  approacJ»ei 
the  neck  of  the  phial,  by  wrapjiing  a  smail  sirip  of  wetted  linen  round 
the  neck.  Unless  this  be  done,  a  very  few  degrees  of  heat  will  so  esipasid 
the  Tapour>  that  the  phial  will  burst  If  the  cork  be  put  in,  in  the  act  of 
withdrawing  it  from  the  fire,  (at  the  commencement  of  the  experiraent^) 
atid  tf  it  fita  tight ;  also,  if  (in  addition  to  the  bladder,)  it  be  corereil 
with  sealing-wax  so  at  effectually  to  exclude  the  air ;  the  phial  maf 
be  kept  in  a  cool  place,  for  constant  usCj  and  will  always  exhibit  the 
same  phenomenon. 
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CXL. 
MECBAMibAL    Pjfl^^^U&i;  KETAftbll  EfiirLLittON. 

If  wateSf  in  an  open  veMel,  be  submitted  to  the  heat  of  the 
Itrongest  fire^^^Ten  that  required  for  the  liquefaction  of 
iiDn  ; — ^the  Th^ndoineter  Will  Hot  indicate  any  mor^  heat  in 
it,  than  will  raise  the  iA^ttiXnyto  212^  But  if  an  equal 
qiianuty  of  Water,  in  a  Papin'^s  dwesten^  be  put  on  ev^n 
a  moderate  fire,  the  temperature  will  rise  to  400» ;  but  stiU 
the  Water  will  not  boil.  • 

Ohservatinn,  h  18  (evident^  thiat.  In  the  first  ca«e,  ezceis  of  temptfra-; 
ture  in  the  water  if  prevented  by  an  union  of  Uie  superabundant  por« 
tkm  of  caloric  with  part  of  the  water,  which  is  converted  into  i team  : 
and  in  the  second  case,  that  the  steam  b  so  f^rtiUv  resjLrained  from 

ape  that  the  caloric  combines  with  the  whoU 'lUMs  of  water,  and 
t  the  temperature  to  400°. 


Papin's  digester,  which  the  an* 
nexea  cut  represents,  was  con- 
•tnided  on  tne  principle  of  me- 
diaiuadpiwire  Mfaiflr  necessary, 
to  ^e^i^  fluids  to  higher  tetnpe- 
ratmt  mm  their  common  boiling 


A.  tt&e  bodtr ;  B|  the  lid,  fas- 
tenek  dbwn  674  screws 


id,fa».    f^i 
!  of  a    LJ 


TaJre  to  ^w  the  escape 
small  portion  of  attam,  to  prevent 
the  (anting  of  Uit  apparatut; 
xt,  is  kjiOicSed  lent,  oii  which  a 
weight  B,  hangs,  to  prevent  the 
▼aire  ft-oin  rising  by  a  slight  ex- 
pansioh  of  the  steam.  The  weight 
II  hearr.  according  to  th^  strength 
and  thickness  of  the  iron,  of 
which  the  digester  is  formed.  The 
whole  apparatus  is  geneinlly  made 
▼ery  strong,  to  prevent  accidents. 

Anhnal  bones  are  dissolved  with  great  facility,  in  these  digesters,  in 
oiider  that  the  gelatine  contained  in  them,  may  be  converted  into  rich' 
«mpt,  ftc.     For  thb  purpose,  the^  have  been  much  used  in  ^^tels^ 
col^^boaaes,    and  family  establishments.     The  hea^  of   the  wat^ 
ooatainsd  ui  this  apparatusj  is  so  uitense  as  to  melt  lead. 
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Distillation  is  that  process,  bj  which  the  volatile  partides  of  boiliii^ 

fluid i  are  vaporised^  condensed,  and  collected  in  appropriate  vessels. 

Ills  performed  by  submitting  li^^uids  to  heat«  in  close  metallic  or  glass 
ressels.  The  more  Tolatile  particles  being  m  a  stale  of  vapour^  aM:end 
in  the  body  of  the  atill,  or  lower  ves^el^  in  which  the  liquid  boils,  and 
enter  the  head  or  capital  From  thence  the  rapaur  passes  into  a  metallic 
tube  J  called  the  worm^  or  condensing  tube,  which  is  cooled  externally^ 
by  means  of  water  contained  in  a  large  tub  or  wooden  x'essel,  termed 
the  Refrigeratory*  The  vapour  ii  thus  condensed,  (or  reduced  to  a 
liquid  state,)  by  parting  with  its  heat  through  the  metal  to  the  surround- 
ing cold  water,  and  descends  tbrough  the  worm  mto  any  convenient 
vessel  placed  below.  This  tatter  part  of  the  apparatus  it  named  the 
Receiver.  The  following  engr airing  repreeenti  tlie  apparatus  by  wUch 
the  process  of  distillation  is  usually  carri^  on. 


a,  Is  the  furnace  on  which  the  Still  is  phiced ;  b,  the  head,  or  capital; 
e,  the  refrigeratory,  containmg  the  worm ;  and  d,  the  veasel  for  rtccivbig 
the  distilled  product.  Mr.  Knight's  apparatus  for  distillation  maybe 
•eeo  in  Plate  «, 


ItalmlMfd  Kctoil  mud  Bcrf^frcr. 

4  .kFWtttT'. 


Rffiori  end  WovOlb'i  Bottle. 


A|i[kanitiii  for 


L 


3^Jy  aV  t-^nyir^  rtfiTiA^  Cm/. 


.^ffkwj-alufl  for 

Vfi&t  C arboiiip  jftf  id. 


M\j.>\  i  ,\'^fxUiiHiiu}  flu- 


iJur^^m^Hifiii^  trot,         , 
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The  worm  may  be  either  of  e  Termiciihur,  or  oft  xig-zag  ahape.    Thf 
fiiDowh^  ilgurei  wpteeent  condeneon  of  each  of  thcee  foraie. 


A,  A,  Axe  the  endi  which  comnouidcate  with  the  capita] ;  a,  a,  the 
CDda  from  which  the  condensed  fluid  escapes. 

It  is  necessary  to  connect  the  different  parU  of  a  distilling  apparatna 
fai  iuch  a  manner,  that  the  vapour  of  the  distilled  product  maj  not 
eacape  through  apertures  or  chinlcs  in  the  places  where  they  are  jomed  i 
lor  this  purpose,  substances  of  a  soft  nature,  called  lutes,  are  smeared 
over  thdr  johits.* 

For  many  chemical  purposes,  retorts  and  receivers  are  used  in  diatO- 
lation.  The  following  cuts  represent  thia  apparatus  in  a  disjointed  state ; 
that  its  parts  may  be  properly  understood. 


^  Is  the  retort,  havina  an  aperture,  called  the  tubulure,  by  which 
■Vdds  may  be  sup^ied  without  takmg  the  parU  of  the  apparatna 
•■■wki ;  B,  ia  a  tube,  into  which  the  beak  il  the  retort  is  to  be  in- 
*Btcd,  and  which  oommunicatea  with  the  receiver,  c.  The  apparatua 
■>f  be  seen  together,  hi  Plates. 

*  The  IbUowiqg  klea  are  sufficient  for  this  purpose  in  most  casea. 
A  Buzture  of  pipe-di7,cut  tow,  and  sifted  sand,  with  water,  is  an 
fmilcniliita  for  oorroeire  subetances. 
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^torU  a.re  ionietiiriej  made  tjf  earth  to  r^sUt  the  liitense  heat  of 
fire*.  In  the  di^dllatioti  of  carbureUeJ  hydrogen  g^,  from  coali,  for 
the  ill umJ nation  of  streets  and  hou^e^,  cast'iroii  retorts  are  iifrd.  Leaden 
rctortSj  as  wiil  be  seen  in  a  future  pag*?i  are  required  for  ^he  distill ii {.ion 
of  fluoric  acid. 

Retorts  are,  howjjvcf,  generally  me  tie  of  glas«»  in  or4ler  thf«t  the  ope- 
rator may  ae{j  bow  the  process  ii  gijJttg  orL  Tifis  ia  iibsolutely  iiecea- 
•ary  in  nice  and  delicate  eitperiments,  as  may  be  ueeii  by  the  ftillow- 
in^  one,  which  fuU^  illiiStratea  the  mode  of  t(i»liliation  by  the  use  of 
retorts  and  reoeivera. 

CXLI, 

PiLocE98  OF  Distillation  w^tii  RExoiiTSi  Src, 

Pour  a  quart  of  Ale  into  a  Glass  Retort,  place  it  in  a 
Sand-bath,  and  lute  the  Receiver,  &c,  to  it.  Socm  after  heat 
is  applied,  the  Spirit  will  begin  to  cpme  over.  Separate  the 
apparatus,  as  soon  as  the  distilled  liquor  ceases  to  be  spiri- 
tuous. 

Obitrvationt.    In  Chemical  Laboratories,  Retorti  ar6  much  uted  for 
the  concent  ration  of  acids  ^  for  the  pre- 
paration of  ethers,  &c.  &c»     To  prevent 
accidents^  and  to  keep  up  a  regular  strong 
heat,  the  aancl-bath  is  generally  used. 

Thif  apparatua^  which  fi  in  the  anfiexed 
figure  represents,  is  mac  re  of  cait^irun, 
Spd  &tt  exactly  the  ^peprtitre  of  the  fur- 
nace shewn  in  page  100.  The  fire  being 
|^indlcd|  the  bath  is  Ui  bf  nearly  filled 
with  fine  s^^tid^  and  the  iKidy  of  a  retort 
placed  deep  in  it,  the  sand  being  heiiped 
up  on  all  si{lei».  When  the  Mnd  becooiea 
Fied*bQt,  tlie  distill  a  tiou  will  be  at  Jl4 
height,  pf  Represents  a  Hd  for  the  bath^ 
*ir  for  the  aperture  of  the  furnace,  as 
occasion  may  require  ;  <?,  is  a  stopper  for 
$he  hole  in   the  cetilre  of  the  lid.     For 

the  distillation  of  substanceii  which  require  an  uniform  heat,  this  appa* 
ratua  is  abfolutely  necessary. 


\ 


A  mixture  of  ei|itat  parts  of  muriate  of  ammonia  and  cart^trnte  of 
lime  with  water,  torms  a  very  secure  lulc. 

i^inely  poundetl  glass  and  the  white  of  an  egg,  have  been  ujed  both 
as  a  bite  and  a  cement.     They  answer  the  former  purpose  very  well* 

Common  pultyi  which  is  a  mixture  of  oil  and  carbonate  of  lime,  an- 
swers well  m  many  cases  as  a  lute. 

Common  clay,  with  or  without  sand,  and  mi  led  with  some  powdered 
lyirbonate  of  lime  and  water,  is  a  lute  which  will  stand  a  great  heat. 

A  rery  good  lute  for  com  mo  it  stills,  for  the  diitsilaiioii  of  arooiatic 
iraterSy  lids  a  pasie  made  with  linseed  meal  and  cold  water. 
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CXLll. 

Pbocess  of  Distillation, 
By  means  of  the  Common  SiilL 

Put  into  a  moderately  sized  Still,  about  &  pound  of  Mint 
leaves  (or  any  other  herb,  capable  of  afford ing  an  Aromatic 
Oil  or  essence,)  with  two  gallons  of  Water  ;  and  place  it  on 
a  fire  or  furnace  :  lute  on  the  head,  and  connect  the  Worm 
with  it.  Now  fill  the  Refrigeratory  with  Water ;  place  a 
Recipient  vessel  under  the  Worm  ;  see  that  the  fire  bums 
well,  and  that  the  whole  'apparatus  is  in  proper  order.  In 
about  half  an  hour,  the  Distillation  will  commence,  and  the 
Mint  water  wiU  trickle  through  the  Worm  into  the  Receiver, 
in  a  stream,  which  should  never  exceed  'he  size  of  a  ih ready 
and  it  will  be  better  not  to  urge  the  process,  when  con- 
ducted in  this  small  way,  beyond  the  degree  at  which  the 
liquid  droos  in  the  most  rapid  manner,  when  it  comes  over 
more  rapicVly,  ther>  is  danger  of  the  fluid  in  the  Btill  hoilinff 
aver.  If  this  accident  should  happen,  (iU  occurrence  may 
be  known  by  the  liquid  passing  iiarm  into  the  Receiver, 
though  the  \Vater  in  the  Mefrigeraiori/  is  cold),  the  heat  of 
the  njmace  should  be  lessened,  and  the  liquid  which  hai 
boiled  over  should  be  set  aside,  and  not  mingled  with  that 
which  has  been  properly  distilled,  as  it  would  smiil  it,  and 
prevent  it  from  being  preserved  by  becoming  mouldy.  When 
the  stream  ceases  to  exhale  the  smell  of  Mint^  the  Distillation 
is  to  be  discontinued,  as  all  the  volatile  particles  of  the  leaves 
have  already  come  over, 

Ohterttations.  In  thia  way,  essential  oils,  «uch  aa  pepper-mint,  ntf, 
dova,  einnamon,  anise,  turpetitbie,  juniper,  and  otto  of  roaea,  are  dis- 
tilled kom  herbf  submitted  to  a  strong:  heat  witb  water*  These  ol\n  are 
called  essential,  or  volatile,  to  diatinguiah  them  frona  fuch  m  will  not 
rile  by  dbtillation  : — acconiiiigly,  those  which  do  not,  (such  as  Irnaeed, 
almond^  caator,  oliTe^,  ajid  alJ  animal  oila^)  are  deaomlnated  Exed. 

When  oUa  are  diatiJled,  water  generally  cornea  over  with  tliem,  and 
aithoiigb  from  their  lerity  ihey  swim  on  the  water^  still  they 
ciniiot  be  easily  separated  in  the  vemel  into  which  they  had 
at  first  flowed.    To  obviate  this  difDculty,  a  very  useful 
biUument  has  been  invented,  called  a  sepuratory  funnel^ 

Se  the  annexed  cut,)  c,  Is  the  upper  aperture^  into  which 
mixture  is  poured,  and  which  hoM  a  glass  stoppf^r,  whtch 
b  to  be  withdrawn  g^radually,  in  order  that  much  atmos- 
pheric pressure  may  not  have  the  effect  of  forcing  it  out  too 
rapidly,  at  tlie  lower  aperture,  u;  b,  ia  the  hantlle  ;  and  a, 
the  body  of  water  in  tbe  funnel,  having  the  oil  awimming  on 
hi  surface.  The  oH,  from  being  upeciiically  lighter  tlian  the 
watefy  remains  at  the  surface,  and  is  to  be  presented  &om 
escape,  by  putt'mg  in  the  stopper,  c,  just  as  all  the  water 
bas  rua  off. 
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Bj  diBtillatinii,  all  spirits  and  MseritJal  oils  are  obtained.  Of  ihe  for- 
mer, braody  is  distilleJ  from  wine;  rum  from  a  ferniL-ated  solution  of 
itugar,  or  the  juice  of  the  sugar-caxic  ;  whiskey  from  a  fermented  liouor, 
made  from  potatoefi^,  rye*  oais,  or  burley  ;  arrack,  (an  Asiatic  spirit,) 
from  rice,  which  ha«  iiiiderj^one  fermentation  similar  to  the  abore ;  arjti 
Chili,  which  is  made  in  America  and  Africa,  from  a  certain  fritit*  The 
Arabs  distil  a  spirit,  which  they  call  Koumiss^  from  Mare'i  milk,  which 
|ias  undergone  fermentation-  Alcohol  is  the  spirituous  ingTedtent  in 
all  these  distilled  products.  The  purest  alcohol  cotitaint  no  water  ;  ita 
specific  gravity  being  ,837,  To  obtain  pure  alcohol,  the  6i>irit  from 
Which  it  is  distilled,  must  be  mijtwl  with  dry  muriate  of  lime,  which,  from 
its  affinity  for  water,  holds  poitaessioa  of  it,  whilst  the  spirit  ascend*, 
llie  alcohol  cannot  be  deemed  pure,  until  the  muriate  of  lirat*  is  left  dry 
in  the  still  or  retort. 

Compound  liquors,  or  cordials,  such  as  gin,  hollands,  &c.  &c.  are 
distilled  from  fermented  liquors  combined  with  oil  of  turpentine  Juni- 
per-berries, &c. 

OaitavATtoirs  ok  DisTiLLArtaur,  sv  x  low  hcat,  in  close 

Vessels. 

Tho9e  who  are  acquainted  with  the  common  mode  of  distillatiou,  are^ 
dotibtlesM,  aware  of  the  unpleasant  flavour,  peculiar,  more  or  kssr,  to  all 
distilled  products.  It  is  this  which  prevents,  »o  long  as  the  romniori 
operation  i^  continued,  llie  successful  rivalry  of  British  spirits  with  those 
of  forei^i  miiiiufacture. 

A  diitiillifig  apparatus  has  lately  been  invented,  by  which,  a  prtkluce 
divested  nf  any  empyretimatic  fhivour  or  laste»  may  be  obtained ;  bj 
rendering  it  impossible  for  the  matter  in  the  siill  to  be  overheated,  or 
burned  to  the  bottom.  This  is  accompli^^hed  by  the  Iransmission  of  the 
heal  to  liie  stilly  through  the  medium  of  a  surrounding  liquid,  as  may 
be  seen  by  reference  to  the  following  engravitig. 


^H  ^^^^jS 


A,  U  the  SliU ;  t,  l,  l,  l,  are  the  outer  cases  attached  to  it,  bj  whie_,^ 
it  is  surrounded  with  water ;  k,  h  &n  air-pump  attached  to  the  top  ofi 
cio«e  receiver,  c,  which,  being  worked,  exhausts  the  still,  a,— the  close 
condensing  vessel,  a, — and  the  receiver,  c*  c^  is  a  stop-cock,  by  which 
tJie  commimicalion  between  b,  and  r,  may  be  dosed,  and  the  contents 
of  the  receiver  drawn  oil^,  without  impelling  the  operation  ;  for  whiJe  the 
slop-cock,  G,  is  shut,  the  close  condensing  vessel  aets  as  a  receiver.  The 
receiver  is,  of  course,  to  be  re-exhausted,  if  it  has  been  opened  \vhile  the 
Hill  is  at  work,  before  the  cock,  o,  is  again  opened  ;  d,  is  au  nir-cock  to 
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\  «if  into  the  receiv'er  prerious  to  (Irawrn^  off  its  contents ;  k,  is  ibe 

^cTischarge-cock  of  the  recdver  ;  and  t,  li  the  discharge-cock  of  the  itill. 

If  the  outer  case  in  which  the  still  is  filed,  be  placed  on  the  fire,  (an 

f  theitjU  itself  it  in  the  usual  mode  of  distilling,)  it  i&  evident,  that  the 

'  matter  in  theitil!  can  never  be  heated  to  a  higher  degree  than  ^I't^^  the 

greatcfil  heat  of  the  surrounding  Vfater,  But,  in  the  improved  apparatufl, 

distillation  is  effected  at  a  Btill  lower  temperature,  (generally  abnut  13'i°,) 

because  the  pressure  of  the  atmosphere  is  removed  from  the  surface  of 

the  liquid  in  the  still  by  the  air-pump)  and,  of  course,  from  the  regidar 

application  of  so  low  a  degree  of  heatj  an  a^eeable  flaTOur  iaaecured  to 

the  dittilled  product, 

Bj  the  ^eat  reducdort  in  the  application  of  heat,  an  important  saving 
of  fuel  it  eSfected  ;  and  the  vessels,  from  being-  less  exposed  to  the  action 
o(  violent  firei,  will  be  far  mnre  durable.     A  less  quantity  of  cold  water, 
for  oondensing^  the  vapour  in  the  con  den  sing- vessel  and  receiver,  is  re- 
quired thau  in  common  distillation:  this,  in  many  cases,  will  be  found 
a  material  convenience,  particularly  in  some  ©f  the  West-India  islands. 
From  the  dislillatimj  being  confined  throughout  theoiieration,  to  clo**8 
[Tcnda,  the  common  loss  by  evaporation  at  the  worifl  t  end,  is  iti  this 
fippporatus  avoided,  and  an  increase  of  produce  \»  obtained.    The  produce 
f  of  the  improved  apparatus  has  been  /lubmitted  to  the  judgment  ot  ex- 
perienced i>erson9,  and  most  highly  approved  of.     The  apparatus  itself 
I  may  be  aeen  at  work  at  Mr.  Tritton's  manufactory.  No.  es^  Wbite- 
I  chapel,  I^ondon. 

It  was  at  one  time  supposed,  that  firesh  water  might  be  obtained  at 
•em  by  dialiUation  ;  this  plan,  however,  did  not  succeed,  as  the  water 
ftill  retained  an  unplensaitt  taste.  Perhaps*  if  less  beat  were  applied,  on 
the  principle  of  the  foregoing  improvement ;  and  if  the  distilled  water 
were  afterwards  exposed  for  some  lime  to  the  air,  this  very  desirable 
object  might  be  attained. 

OsSERVATlOfrS  OK  SuBLlMATlOl. 

Sublimatton,  if  the  conversion  of  solid  bodies  into  vapoufj  an4  their 
•scenfioii  in  close  vessels,  when  strongly  heated. 


This  process  is  carried  on  in  an  apparatus,  called  an  alembic,  whieh 
the  tbore  cut  represents :  a,  is  the  cucurbit,  or  boiler,  Into  which  the 
body  to  be  sublimed  is  put ;  a,  ii  the  capital ;  and  c,  is  the  receiver. 


90 


^XS^^MIIP^   0?  BOI^IKS  BY    n^^T' 


i  of  gUst; 


Uk« 


These  veiseh  ax^  generaHy  ^       ^ 

be  made  of  various  materials,  accordir^x  to  tbeir  intended  u&e 
4,  cihibits  this  api>arat»»  io  action. 


ibey  may 


PUtt 


CXLIJI. 
SlTLPHUE  SUBLIMES 

When  strongly  heated  in  close  vessels. 

If  pieces  of  brimstone  are  put  into  an  alembic  and  IiQated 
to  the  temperature  of  170*,  tWy  will  be  volaulizt-d^  and  the 
Sulphur,  in  powder,  will  be  found  in  the  Capital  aad  Re- 
ceh^er.  If  tne  Sulphur  he  heated  50  degrees  more  in  a  cup, 
that  is  to  about  ^20%  it  melts,  and  becomes  quite  hfjuia. 
and  ii  heated  to  500",  it  will  take  fire,  the  flame  having  « 
bluish  tint. 


i 


Ohervaiions,  In  the  same  way,  various  metah  may  be  rofatiiised : 
among  these  are  mercury,  arsenic,  and  zinc.  Fveti  the  mosl  refractory 
metals^  such  a«  gold,  sUwr,  &c*  are  ren tiered  volatile,  by  beiivir  i  ^pottitl 
m  the  heat  of  the  mn  proceetling  through  a  pnw'erful  burning  len?» 
Electricily  and  gaiwanism  have  a\m  the  power  of  di&si(>atmg  them  in  a 
state  of  vapour. 

CXLIV. 

_  Beautiful  Sublimation  or  Benzoic  Acid 
On  the  Branches  of  a  Shrtih. 
Place  a  sprig  of  Rosemary  or  any  other  garden  herb,  m 
a  glass  jar,  so  that  when  it  is  mverted  the  stem  may  be  down- 
wards, and  the  sprig  supported  by  the  sides  of  the  jar:-— 
now  put  some  Benzoic  Acid  on  a  piece  of  hot  iron — so  hot^ 
that  the  Acid  may  be  sublimed  m  the  form  of  a  thick 
white  vapour. — ^Invcrt  the  jar  over  the 
iron,  and  leave  the  whole  untouched, 
until  the  sprig  be  covered  by  the  sub- 
limed Acid,  in  tlie  form  of  a  beautiful 
hoar-frosL 

Obnervalwns,  Thin  is  a  very  familiar  and 
pretty  example  of  sublimation.  A  cut  is  an- 
nexed, wherein  the  experiment  is  depictett. 

A,  Ii  the  glaaijar;  b,  the  iron  upon  whiththe 
benzoic  acid  ts  placed ;  and  c,  U  the  eprig  co- 
vered by  the  acSd  after  sublimation. 

Muriate  of  ammonta  h  obtaine<l  by  sublinia- 
tion,  in  the  large  way,  from  tlic  expofure  of  ani- 
mal and  vegetable  matters  to  heat  with  common 
salt:  the  ammonia  is  «et  free  fr  '  Jmal 
aubstances  to  combine  with  ihe  5.  1  i^jtic 

acid.  Both  are  thus  condensed  01  -udMiM'nJ,  and 
fublitned  into  chimneySi  where  lljey  assume  the 
form  of  white  cakes » 


J 
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EXPAN6IOK  OF  liO-DlEa  BY  HEAT.  Ql 

OSSCRTATIOKS  ON  THE  GlKERXTlOM  itNXl  UsEf  OF  StEAM« 

Steam  U  ^ater  iu  a  Atate  of  jr/eat  ejtpAnsion  bi  beat ;  io  tliiv  f  tate  it 
Jt  elajlic,  and  possefieii  aitoniihiii^  mecha'Tiical  and  heatiiic^  [Xtwers, 

Tbe  bulk  of  steam  at  312**  is  1700  timcfi  greater  than  tFiat  of  water, 
it  the  same  temperatiu-e;  cap«equetj;Jjy  it  is  no  woiider  tbat  it  ihould 
poateiifiT^at  expansive  jMiAv^r,  when  machinery  is  set  in  tnotton  and 
iinpeliea  by  it :  also,  wheti  in  Tiatiire^  bodies  by  resrsUnjf  its  influence^ 
ire  rent  asunder  and  thrown  to  ^^reat  distances,  a^  ia  the  case  in  earth- 
(]iiakes  and  FoJcanic  eruptions,  which,  probably,  owe  their  destryctive 
effects  lo  this  cause.' 

EXFAHSITE    POWER  OF    WAT2£R    WHEN    FORMED     INTO 

SUamy  shewyv  by  the  hurHing  ''of  Candle-Bombs. 

Slick  one  of  tliese  in  the  tallow  of  a  candle,  so  that  the 
giobuJai  part  shall  be  m  contact  with  the  flame.  In  the 
oourse  of  a  few  seconds^  the  liquid  in  the  bomb  beiog  ex- 
panded by  the  heat,  and  converted  into  gteam,  will  Ijurst 
Its  confines  with  a  loud  report!  scattering  the  gl^s  in  a 
thousand  pieces,  and  extinguishing  the  candle. 

Ohervations,  Slcam  h^s  long  been  deemed  a  most  imno^ant  agent 
in  the  arts  and  comforts  of  life.  Its  uses,  howcTer,  have  been  connned 
to  itf  expanaire  power  In  ifiving  fiiotioTi  to  machinery  j  to  the  diffusion 
of  beat  through  hoiisei<,  &c«  ScCj,  by  being  conveyed  in  pipi;s;  and  to 

•  In  Septenkber  1763,  there  waa  a  volcanic  eruption  of  Mount  Heela^ 
in  Iceland.  surpfiKsin^  every  thing  of  the  kind  recorded  in  history  t — the 
lira  is  stated  to  have  s^muted  up  to  the  perpendicular  height  of  two 
rntlen!,  (luring  the  long  continuance  of  two  months ;  and  to  have  covered 
3600  square  utiles  oiground,  in  some  places  100  feet  deep, 

Tb^  not  spring*  of  Ouachitta,  in  America,  which  have  been  k:noi;riv 
for  many  yean,  are  situater)  on  a  stream  called  Hot-spring  Creek,  which 
tttOtt  into  die  Waahitaw  river  eight  miles  below.  They  he  fifly  miles 
ithofthe  Ark  ansa  w  river,  in  Clark  county,  territory  of  Arkansaw, 
lelj  Mifsouri),  and  six  miles  west  of  tlie  road  from  Cadron  to  Mount 
rie  on  Red  River— The  approach  to  the  aprip^s  lies  up  the  valley  of 
the  creek.  On  the  right  of  the  valley  rises  the  hot  mountain  with  the 
ipringf  issuing  at  its  foot ;  on  the  left,  ia  the  cold  mountain,  which  U  lit* 
tie  more  than  a  confused  and  mighty  pile  of  itones.  The  hot  movintain 
if  about  300  feet  high,  rising  quite  sleep  and  presenting  occasionally 
kdgci  of  rocks,  it  terminates  above  in  a  confused  ma»s  ot  broken  rocks, 
l%t  sleep  and  otherwise  steril  sides  are  covered  with  a  luxuriant  growth 
of  vmes.  The  valley  between  this  and  the  cold  mountain  is  about  fifty 
yards  wide. — The  springs  issue  at  the  foot  of  the  hot  mountain  at  an 
elevation  of  about  ten  feet  above  the  level  of  the  creek  ;  they  are  very 
numerous  atl  along  the  hilUside,  and  the  water  which  runs  in  copious 
streams  is  quit  hot ;  it  will  scald  the  hand  ai.d  boil  an  c^g  hard  in  ten 
xntnutes.  It*  temperature  is  siud  to  i  e  the  same  as  that  of  boiling  water, 
but  Dr.  Andrew*,  of  Red  River,  thinks  it  is  not  above  200*  Fabr* 
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the  bleacbliig  «>r  Ihien.     Our  present  state  of  knowledge  doei  not 
i^lble  us  to  ipply  iteam  to  other  purposes ;  but  surely »  we  cannot  be 

thought  too  san^iiiei  in  anticipating  it9 'application  to  manj  other  use- 
iful  operations.  We  shall  firit  notice  iu  power  in  impelling  machinesy, 
'  And  afterwards  describe  its  uses  and  applicalion  in  the  diffusiaii 


beat. 


Ohjervaiions  on  (he  Sieam  En^ne. 


»ted,^ 

I 


The  steam  engine,  or  tbe  apparatus  in  wbich  steain  ti  genented^ 
(and  to  parts  of  which  it  communicates  motion,)  is  now  ao  commonly 
tiaed,  that  description  is,  perbaps,  unnecessary*  We  must,  howef  er, 
jitention  the  principles  of  itK  action*  The  first  ts  tbe  eipansive  force  of 
tbe  steam,  whkti  causes  the  ascension  of  a  piston  in  an  iron  cylinder, 
Tbe  piston  having  thus  received  an  impulse  according  to  tbe  degree  of 
I  cspaiision  of  the  steam,  and  size  of  the  apparatus,  communicates  it  to 
['Any  species  of  machinery  «vhtcti  may  be  attached.  The  second  principle 
I'ili  the  condensation,  or  escape  of  tbe  steam  by  a  ralve ;  by  wbich 
tneani,  the  piston,  from  lis  own  weight,  or  otbpr  niecbanical  cause  des- 
cends in  tliR  cylinder.  The  condensation  ii  usually  effected  by  letting 
cold  water  rob  tlie  steam  of  its  Jatcnt  heat,  by  which  means  it  resumes 
tbe  liquid  form,  ami  ■  of  course,  occupies  (ess  bulk  than  before.  An 
alternate  motion  may  be  gif  en  to  the  lever  raised  by  tbe  piston,  by 
permitting  its  other  extremity  to  be  raised  and  depressed  by  iteam  ' 
auing  ihrougb  another  cylinder. 

Plate  5  represents  an  engine  of  great  power,  used  at  Mr.  Jackson' 
l^puichor- manufactory,  Soutliwark  ;  tlit?  various  parts  of  which  may 

lily  understood,  by  reftfrence  to  the  letters  inscribed  on  it,  and  the 
following  piate^ 

A  description  of  the  forms  and  uses  of  the  steam-engine  would  be 
endless ;  already,  by  its  extraordinarr  energies,  the  most  astonishing 
works  have  been  accomplished.  Machinery  of  all  kinds  are  *et  in  mo- 
tion; mines  are  emptied  of  their  contents;  carriages  of  various  kinds  are 
propelled  on  land ;  and  ships  are  empowered  to  traverse  tbe  ocean  by 
the  use  of  steam-engines:  there  is  little  doubt  too,  if  tbey  were  employ- 
ed in  aerostation,  that  fot  long  voyages,  steam-engine^balloons  would 
ipeediiy  supersede  the  use  of  land  and  water  carnage^  and  that  their 
ooastruction  aurl  ascension  would  delight  more,  from  their  real  utility, 
than  from  the  temporary  amusement  tbey  now  afford, 

*'  Mr.  Watt  was  the  great  improves  of  the  steam-engine ;    but,  in 

truth,  as  to  all  that  is  admirable  in  its  structure,  or  vast  in  its  utility, 

be  should  rather  be  described  as  its  inventor     It  was  by  bis  indentions 

that  its  action  was  iio  regulateJ  as  to  make  it  capable  of  being  Applied 

to  the  finest  und  mo  it  ddicate  manufactures;  and  its  power  so  mcresaed 

as  to  aet  weight  and  solidity  at  defiance.  By  his  admirable  contrivancei,, 

it  has  become  a  thing  stupendous  alike  for  its  force  and  its  flexibility ; 

for  the  prodigious  power  which  it  can  exert,  and  the  ease,  and  precision, 

with  wliich  ihat  power  can   be  varied,  disitribnted,  and  applied-     Tlie 

.  trunk  of  an  elephant  that  can  pick  up  a  pin  or  rend  an  oak,    is  notbing 

Lto  it.     It  can  engrave  a  seal,  and  crush  ma.sses  of  obilurale  metal  like 

I  wax  before  the  sun  ;  it  can  draw  out,  without  breaking,  &  thread  as  fict 

Lm  a  gossamer,  and  lift  a  ship  of  war  fike  a  bauble  hj  the  air.     It  can 

Fnobroidef  muslin  and  Ibrge  ancbors ;  cut  steel  into  ribands,  and  im|^ 

'  loaded  vessels  against  the  fury  of  the  winds  and  wavei.** 
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niii^,  likewi«e^  300  iabrcs  are  mored  ouUide  ita  poftholef  vrith  iht  mofft 
perfect  remilarUy ;  «iid,  four  times  every  minute,  ai  mmiy  long  ijioara 
aredaneifout  witb  the  most  incredible  force,  and  pulled  Lack  every  time 
for  a  fresh  emission. 

The  foil  owing  advantages  may  he  anlicl^mtcd  from  the  use  of  steam  in 
the  riivi^atiori  of  ships:*- 

isL  YesNel.'*  will  not  be  obliged  to  wait  for  wei^ks  or  motiths  for  a  fair 
wind,  to  the  great  loss  of  U|ne  and  money. 

2nd.  Neither  will  they  be  hecalmed  at  sea,  for  days  an<l  weeks  to^ 
gfthcr,  in  hot  climates,  to  the  great  injury  of  the  ressel  and  the  health 
of  the  crew  and  [jaasengers. 

3d.  Voyages  may  he  performed  within  certain  limited  periods*  Mar- 
kets can  l>e  reg\ilarly  supplied ;  the  public  will  be  benefitted,  and  the 
calculation  of  the  merchant  will  not  be  disappointed.  ' 

ith.  The  vessel  being  consirucletl  of  grtat  length  and  breadth,  witl 
be  aleadier  fn  the  water,  and  tiot  liable  to  be  strained  by  the  operation 
of  the  wind  upon  masts  and  rigging.  GockIs  will  be  preserved  from  in* 
jury  J  andpassengers  fVom  incoriTenience  and  dani^er. 

sdi.  Tne  ifrxpenee  of  the  first  cost  of  itula  and  rigging,  and  the  annual 
repairs  of  the  same,  will  be  saved  ;  and  one  third  of  the  usual  com  pie* 
ment  of  men,  for  vessels  of  the  sam^  tonnage,  will  be  sufficient 

6  th.  The  value  of  inch  an  agent  as  the  steam  engine,  when  the  ressel' 
has  to  contend  with  strong  currents,  on  a  rocky  lec-sliore,  will  be  greatiy' 
appreciated.  Many  a  Faluable  cargo,  undelr  ?such  circiimstances,  will 
be  sared  from  destruction. 

As  far  as  regards  danger,  to  be  apprehended  from  fire  or  eiplosion  ;— 
iuch  measures  are  easily  adopted,  as  to  remove  all  grounds  of  fear  on 
that  accounL  (;?ee  the  report  of  the  commit  tee  of  the  House  of  Commons 
on  the  dangers  to  be  apprehended  from  the  use  of  high  and  low  pressure 
fteam  engines  in  the  various  arts  of  life;  and  how  these  may  he  onvialedj 
hi  Til/ocA  1  Philosophicat  Mtt^azine.) 

A»  there  h  a  prejudice  against  steam  boats,  and  there  have  been  too 
many  jnst  grounds  for  alarm,  owing  to  the  hardihood  of  the  persons  en?- 
pibyed  in  the  management  of  them,  the  following  |>lan  of  a  safety  rake 
for  the  boilers  of  stetm  vessels  will  no  doubt  be  approved. 

As  this  valve  is  placed  in  the  inside  of  the  boiler,  it  cannot  be  nrer- 
loaded  bv  the  engineer,  which  has  been  the  cause  of  most  of  the  accidciiU 
which  have  happened. 

A.  A*     li  part  of  the  top  of  the  holler.  ' 

B .  A  box,  contalnihg  the  valre,  died  in ih^ 
inside  of  the  boiler. 

C.  The  Talve,  which  is  loadetl  according  to 
the  pressure  necessary  for  working  Hie  engine, 

D.  A  pin  fixed  to  the  top  of  the  valve,  anil 
workhig  m  a  socket,  to  keep  the  valve  in  iti 
proper  place. 

E-  The  pipe  for  carryltip  away  the  ovcr» 
plus  iteam,  which  nia^  be  raised  to  any  heightj 
or  tunied  into  the  chimney. 

The  dimensions  will  depend  on  the  mVsc  of 
the  boiler 
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The  next  important  uses  to  which  St<?am  is  applied,  are  the  Heating 
of  Hoasei,  &c.  and  the  Ebullition  nf  Liquids,  To  these  Jt  is  well  adapted, 
as  in  its  condensation,  or  return  to  the  liqukl  gtate»  it  gives  out  its  su* 
perabuiulanty  or  latent,  heat,  to  turTouruHng  bodtef. 

The  thermometer  indicates  no  more  heat  in  steam  than  that  iii  boiling 
water ;  still  its  real  heat  in  800  deg^rees  more  ;  but  this  portion  ts  latent 
in  it,  and  is  necessary  to  preserve  it  in  the  jsraseous  state  :  consequently 
when  it  comes  in  contact  with  the  cold  air  In  a.  room,  or  with  a  cold  li- 
quid in  a  Tessel,  It  is  itself  condensed,  and  they  become  warm  by  com- 
bination with  the  heat  which  it  had  imparted  to  them*  This  heat,  whilst 
it  preserved  the  steam  in  the  gaseous  form  was  iaientt  but  now  it  be- 
comes temibU.     Upon  this  principle  is  founded  the 

Application  of  Steam  to  the  Heating  af  HouteSt  4*^» 

Steam  is  applied  to  this  purpose  in  many  manufactories  In  LondoHj 
and  in  the  provinces*  The  system  has  lo  far  succeeded,  and  has  been  so 
Tariously  improved,  that  there  are  in  London  eevcraJ  candidates  wh(»  sub- 
mit for  public  preference  different  means  of  generating  and  diffusing  it. 
In  consequenct.%  this  method  of  creating  heat  is  mucn  adopted.  It  is 
found,  that  all  the  rooms  of  a  large  house  may  be  kept  at  a  temperate 
or  at  an  higher  dej^ee  of  heat,  night  and  day,  by  the  steam  generated 
from  a  boiler  of  thirty  or  forty  gallons,  worked  by  one  bushel  of  coals. 

In  some  manufactories,  the  stesm  is  carried  through  iron  pipes  around 
the  skirting  of  the  rooms  ;  it  being  ascertained,  that  one  foot  surface  of 
Kteaoi-pipe  will  warm  two  hundred  cubic  feet  of  »<r  in  a  room.  In  some 
bouses,  stt^am  is  conveyed  within  the  apartment,  into  the  hollow  fidea 
of  a  copper  cylinder,  which  can  have  any  ornamental  figure  gi^en  to  it- 
There  is,  in  either  plan,  no  dirt  nor  effluria ;  and  no  possible  danger 
fKttli,  became  the  Boiler  may  be  worked  in  any  out-buiJding,  at  a  low 
pressure,  regulated  by  a  valve, 

A  spirit  of  competition  has  been  excited  among  the  manufacturers  of 
this  apparatus,  for  domestic  use ;  we  shall  confine  ourselves  to  a  de- 
icriptioii  of  the  latest  and  most  approved  construction,  and  application 
of  II,  not  only  to  the  wanning  of  houses^  but  to  many  other  do- 
meslk  nurpoies. 

Mr.  Whiteley.  Rosamond  street,  Clerkenwell,  is  In  the  habit  of  cmi- 
•Inicting  the  most  complete  apparatus  of  this  kind,  which  has  ever  been 
ofiered  to  public  aitetition.  The  annexed  engraving  will  shew  his  mode 
of  genera ting«  diffusing,  and  operating  with  steam,  and  to  what  extent 
it  may  be  carried  from  a  boiler  attached  to  a  kitchen -range. 

At  Is  the  boiler,  occupying  the  back  and  left  side  of  thekjtchen  range, 
«r  grate,  and  forming  one  entire  vessel,  which  ii  acted  on  by  nearly  the 
whole  of  the  fire.  In  common  grates,  this  heat  is  wasted.  By  these  meaui, 
ibc  water  19  kept  in  a  state  of  constant  ebullition^  as  long  as  there  is 
fire  b  the  grate.  The  other  side  is  formed  into  an  oven,  where  meats, 
Iec.  may  eiliher  be  baked  or  roasted,  by  the  parage  of  flame  (through 
an  appcrture  in  the  itide)  over  their  surface,  a,  la  the  main  pipe,  con- 
Ttving  the  steam  to  the  other  pipeSj  b,  »,  and  i,  which  hfeat  the  washing 
tUQs^iteamers,  bath,  and  all  the  apartments  in  the  houiir.  c.  Is  an  hot 
plile,  Ct  stewing-ilove ; — it  also  serves  to  heat  irons,  d,  Are  steamers, 
•tudiag  on  a  dresser,  in  a  recess ; — this  mode  of  cooking  by  steam  ts 
tnort  ektnly  ami  economical  than  that  with  boiling  water,     a.  Is  a  hot 
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dosel  under  the  dresser.     ¥,  f ,  Are  the  ivasLiiigaubs,  into  which  eteiiii** 
pipes  pasj»;  the  writer  is  thus  heated  in  tomdm,  instead  ofmetaltlc  ^ea- 
LifeJa,     In  this  way,  water  maj  be  boiled  tii  a  kw  mhmtejt.  In  any  v-esael, 
I nich  as  a  tea-kettle^  or  urn,  by  merely  turning  the  cock  cf  a  very  smEill 
[•team-pipe  immersed  in  it,     Oii  the  same  principle^  g,  h  a  wooden- 
I  tff^ngh  for  boiling  lineri^  &c.  &r,  by  nteam.  u,  is  a  cistern,  wkh  ball  and 
l«ock,  to  keep  the  boiler  supplied  with  water.     I,  The  steam  and  cold 
[  water  pipes  tor  supplying  the  washing  tubs,  aecording  as  the  tempera- 
'  ture  for  washing  may  be  required*     k^  Is  an  <>mamented  cylinder,  for 
heating  apartments  in  any  part  of  the  house.     The  hollow  closed  siiles 
of  tills  cylinder,  con tai ping  the  sleum^  are  an  inch  thick  all  round,  so  that 
the  greatest  pos^flble  quantity  of  heated  sitrface  \s  presented  to  the  air  of 
the  apartment-    The  warm  air  ascends  throu^^h  the  cylinder,  and  the 
rei;t  of  the  air  in  the  ap:irtmeiit  passes  through  in  the  same  manner^  un- 
til the  whole  is  of  the  same  temperature  :^ — thia  temf^erattire  may  be  re- 
gulated according  to  the  degree  r«^quired.  Mr.  Whiteley  has  conitructed 
a  box,  shaped  and  ornamented  like  an  Ottoman,  which  answers  the  same 
purpose.     L,  Ib  a  bath,  heated  to  any  temperature  by  lurtdng  a  steam- 
cock  ;  the  bath  may  he  situated  in  any  convenient  chamber, — M,  bemf^ 
an  hydraulic  pump,   for  the  supplj  of  cold  water;  and  n,  the  pipe  for 
convey ine^  it.     The  potsetsioti  of  a  bath,  which  can  at  any  hour  be  sup- 
plied with  warm  water,  bj  a  family ^  cannot  be  too  much  ajipreciated, 
particularly  in  cases  of  sudden   ilhiess  ;  as,  in  the  middJc  of  the  night, 
such  a  remedy   may  be  the  means  of  sav-tng  life,     A  supply  of  warm 
water  h\  the  iii^hl-time,  is  always  at  hand  by  the  apparatus  we  «re  now 
describing,  as  the  boiler  retains  its  heat  for  seven  or  eight  hours  after  the 
fire  is  ertinguiiihed,     o,  o,  o,  o,  Are  the  pTpes  for  carrying  away  the 
waste  water  into  the  dralia  P. 

The  annexed  engraving  represents  the 
steam  boiler;  the  bottom  of  which  is  di- 
vided into  three  hollow  parts,  a,  b,  and 
c.  which  present  the  water  in  small  pnr- 
tioni,  at  one^  time,  to  the  action  of  the 
fire.  This  mode  has  been  found  pre- 
eminently use  fid  where  steam  is  required 
to  be  generaterl  with  rapidity  ;  and  has 
(H!en  most  succesfiilly  applied  to  heating 
hot^houses,  manufactories,  and  drymg- 
rooms :  also,  to  the  boiling  of  paper- 
makers'  vats,  washing  and  brewing  tubs, 
&c.  &c.  &Cm  by  the  application  of  steam, 
by  means  of  pipes  pisiiog  through  them. 

The  fuel  necessary  to  generate  the 
•team,  in  the  manner  we  have  been  de- 
Bcribing,  may  cormiat  of  a  mixture  of 
small  CO  Ills,  and  a>ihes,  which,  in  Lon- 
don, will  cost  about  six-pence  for  six- 
teen hours.  At  this  cost  of  fuel,  every 
pyrnaje  of  cidiiiary  fires  may  be  etfected; 
as  neating,  boilirrg,  wushiiigi,  brewing, 
baking,  drying,  and  even  roastiiig. 

The  whole  may    be  seen  complete,   and   fn   constant  use,    at   Mr^ 
Whiteley 's  mnmductory.  Considering  the  ingenuity  -^nd  labour  ot  ihc 
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ntion ;  and  the  multiplicity  of  advmiBge^  to  fEnnilieir,  conrbined  in  so 
simple  a  manner  and  in  «>  tmaHl  a  compass,  we  do  not  hesitate  to  give 
to  the  wtiole,.  our  warmest  approbation. 

A  tteam  apparatus  bas  been  recenUy  erected   at  St.  Paiicras  worlc- 

liouse,  where  a  boilci  of  sixty  rallcins  heata  a  stone  bath  of  four  hun. 

died  gallons^  severai  times  in  the  caiirse  of  a  day ;  for  bathintf  sick  per* 

'  aont,  boiling  blankets^  beds,  &c.     From  the  ^arne  boiier,  is  also  boik^d 

[  one  eighty  gallon  copper  for  washmi^  ;  one  eighty-five  gallon  ditto   for 

cooking  ;  and  one  thirty^six  gaUon  for  the  same  purpoiie ;  alt  performed 

I  by  one  bushel  of  coals  per  day.     Similar  work  is  done  at   St*  Andrew's 

I  workbofuse,  with  three  pecks  of  coals  per  day. 

At  Clieltenhamf  the  late  Mr.  Thompson  not  only  heated  his  baths  with 
I  iteam^  but  also  the  air  of  the  dressing-roomii. 

At  Mr.  Ramshaw'Sf  Fetter-lane^  a  &team  apparatus  bas  been  mtro* 
iduoed  for  copper-plate  prinUng^  which  siipersi^dea  the  use  of  twelre 
[noxious  charcoal  nres.*  Steam  has  also  been  upptied  to  the  warming 
I  of  bot-houites. 

In  the  application  of  steam  to  the  boiliog  of  tiqnids^  as  at  Whit* 
I  breadV  brewery,  by  means  of  a  worm  conveyed  ihrongii  the  midst  of 
I  the  liquors,  fife  or  six  hundred  barrels  of  wort  are  boiled  in  half  the 
|liaual  time,  and  two  chaldrotrs  of  coals  are  sav^ed  in  one  day.  Steam  has 
I  been  Introduced  into  many  other  breweries.  No  other  copper  is 
lliequifjte  besides  the  steam-boiler ;  the  wort  and  liquors  bt'ing  boiled  in 
I  wooden  rats.     It  is  likewise  used  for  the  purposes  of  distiliaiioiK 

Tbt  following  is  a  summary  of  the  advantages  wbich  will  result  from 
|fub6tituticigiteam  in  place  of  culinary  fires,  for  the  heating  of  houses,  &c : 
IsL  Steam  saves  half  the  {|uanlity,  and  three-fourths  of  the  cost  of 
oalt  or  other  fuel. 
9d,  Steam  can  be  made  to  create  any  degree  of  temperature  required, 
3d.  8teajo  diffuses  heat  equally  throughout  an  apartment, — every 
|iSde and  every  part  being  as  warm  as  every  other  side  and  part;  and 
i  people  in  a  room,  are  not  (at  with  fires)  frozen  on  one  side,  whilst 
I  they  are  acorched  on  the  other. 

ith*  Steam,  as  diffused  in  metallic  enclosures^  creates  neither  dirt^ 
'  dust,  nor  noxious  odour. 

5th.  Steam  is  free  from  the  dangers,  which  attend  common  fires ;  for 
I  DO  boute  can  be  set  on  fire  by  the  heat  of  steam  ;  and  there  is  no  haz* 
[  ml  of  the  dreadful  accidents  which  arise  from  the  clothes  of  females  and 
ckHdren  taking  tire. 

Steam  wai^ns  not  merely  the  room  into  which  it  is  conveyetl, 
the  adjoining  rooms  ;  and  if  matle  to  act  In  a  cylinder  at  the 
[  of  a  well-staircase,  or  in  the  hall  of  a  house,  it  will  Increase  the 
temperature  of  the  whole  house. 

7th.  Steam,  by  causing  the  heated  air  to  ascend,  promotes  the  rentlla* 
I tbn  of  a  room,  and  the  renewal  of  the  air,  by  means  of  an  orifice  and 
l^kpe  in  the  upper  part  of  that  room. 

1     flth.  Sleam  renders  chimneys  and  fire-places  mmecesiary  ;  and   wiU, 
[thervfore,  dtmini^Nh  the  ex{3ence  of  building  houses. 

9lh-  Steam  will  heat  several  iimall  iiouses  from  a  common  boiler  at  a 
li  jointtxpcrice. 

loth.  Steam  will  warm  the  largest  as  well  a»  the  smallest  apart*^ 
and  parti  remote  from  the  boiler,  as  highly  as  those  near  ;  that 


•  For  thia  meritorious  attention  to  the  health  of  his  workmen,  the 
Metf  of  Arts  preMfuted  Mr.  Ram$h«w  with  the  Isis  gold  met^ni* 
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fa  to  My,     would  warm  the  Cathodral  of  St.  FmiI's,  and  of  ery 
earner  [oi  it,  a$  completely  at  the  eraallest  cabin. 

11th.  Steam  renders  kitchens  and  firee  unneoeftarr  under  tlie 
A  dwelling;  aa  it  can  be  cooTeyed  from  any  OBUbuuding  to  a 
apparatuj. 

12th.  It  put!  an  end  to  the  uae  and  employment  of  the 
dimbfaig^bc^.    In  a  word,  the  introduction  of  ateam  te  genu 
diffbainff  heat,  ia  likely,  not  only  to  change  the  cmbo  economy 
taitM,  out  to  promote  comfort,  health,  deanljneei^  and  aeeurilgr>  ba- 
yond  aJl^rmer  antidpationfl  of  art  or  genius. 

Expansion  of  Solid  Bodies. 

We  hare  hitherto  spoken  only  of  the  expansion  of  flaicb 
by  heat ;  but  it  is  well  known,  and  it  will  be  pieaently  i 
that  solids  also  ez|)and  when  heated. 


CXLVI  . 

Heat  causes  the  Expansion  cf  Irov. 

If  an  iron-ring  be  made  of  such  a  size,  that  an  iran-faall 

gi  a  cold  state)  can  just  slip  through  it ;  and  the  ball  be 
en  made  red-hot,  the  bulk  will  be  so  much  encreaaed^  that 
the  dimensions  of  the  ring  will  be  too  small  for  its  paasi^ge. 
Ilie  diameter  of  the  ball  is,  therefore,  greater  than  befine. 
Whence  could  this  arise  ?  I'he  iron  is  expanded  fa^  tim- 
heat  which  entered  it. 

Observaiiont.  The  following  is  the  figure  of  an  instrument  wal 
calculated  to  measure  the  comparative  expansion  of  solid  bodies :  it  ia 
called  a  pyrometer.  Expansion  b  denoted  by  the  pressure  cf  tba  hcatad 
body  against  a  part  of  the  machineiy,  which  acting  upon  other  pacta^ 
ibe  whole  receives  a  multiplied  motion,  which  is  marked  bf  the  I  * 


A,  Is  a  metallic  rod  nndergoing  expansion,    b,  A  treble  lamp^ 
led  with  akoSdl.    c.  The  wheels,  &c.  acted  on  by  the  least  prea 


fil- 


D,  The  index  and  plate  to  note  the  degree  of  expansion.    And  a,  is  tha 
stand  for  supporting  tbe  whole. 
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CXLVll  , 
HiAT  CAUS18  AN  UKEQUAX  EXPANSION  OF  GLASS. 

The  nature  of  glass  is  such^  that  when  great  heat  is  ra* 
pidly  applied  to  its  surface,  the  expansion  is  so  great,  by 
Its  slowness  in  communicating  caloric  to  the  surrounding 
parts,  that  the  heated  part  distends  and 
breaks.  If  then,  a  red  hot  wire  be  apphed 
to  any  glass  vessel^  it  will  crack,  ana  this 
cracky  or  fracture,  may  be  carried  round  the 
▼esBeij  so  as  to  render  the  edge  almost  level, 
by  moving  the  wire  slowly  on  the  surface.  If 
tfie  wire  should  cool  belbre  tlie  fracture  is 
complete,  it  must  be  again  made  red-hot.  As 
it  is  often  the  case,  that  phials,  flasks^  receiv- 
ers, &c,  UT^  broken  in  the  progress  of  ex  pen- 
dente ana  are  incapacitated  for  further  use  in 
that  state,  they  may  be  converted  to  various 
uses,  as  evaporating  dishes,  kc,  by  merely  ap- 
plying over  them  a  red  hot  iron -ring ;  the 
ngure  of  which  is  annexed.  a.  Is  a  wootlen  handle  to 
prevent  the  hand  from  being  burned,     b.  Is  the  ring. 

O^ierwUioHM,  The  art  of  makii>g  watch-glasses  depends  upon  the  em* 
ploTtDent  of  caloric,  a«  a  power  whicli  expands  plats  unequally.  Aglaat 
globt  b  blown  of  lufficient  fize  to  permit  fire  glasses  being  cut  from  it. 
Wben  the  globe  ts  cold,  a  red-hot  tobacco-pipe,  or  iron- wire.  Is  run 
routuL'  The  model  of  the  watch-glass  drawn  upon  Jli  being  the  crack 
fellow »  the  point  of  the  heated  pi{>e  or  wire^  uniii  the  circle  it  described, 
and  the  watch-glajg  dropi  obt  of  its  place.  The  other  four  are  done  in 
the  tune  way.  This  contrivance  is  admirable,  coiiiidering  that  it  arose 
from  what  ij  generally  supposed  to  be  a  bad  property  of  glass:  fis. 
fracture  by  beat  too  auddeiily  applied. 


OBSERVATlOKi   ON  FtJfllOM* 

Fmion  it  that  operation,  by  which,  in  Chemistry  and  the  arts^  Metali 
id  other  lolid  hard  bodies  become  fluid  by  combitiatlon  with  heat* 
Some  bodief,  such  as  ice,  tallow,  and  wax^  melt  by  a  gentle  heat ; 
wMlttothert,  fuch  at  the  earths  and  s-ome  of  the  metahj  resut  the  actioii 
of  the  hottest  funiacep.  It  Is  customiiry,  therefore,  iince  the  late  im- 
pforcmeiiti  m  chemical  science,  to  submit  these  refractory  substancet 
lo  the  action  of  a  blow -pipe  charged  with  hydrogen  and  oxygen  gases ; 
«rto  the  agetkcy  of  galvanism.  The  concentration  of  the  solar  ram 
tDO^  tlOKNigh  a  power^l  bumiiig-glaui»  is  sometimes  employed  for  tms 

xpanUon  is  the  general  consequence  of  fusion,  and  contraction  that  of 
the  return  of  bodies  to  a  solid  state:  but  there  are  ext^ptions  to  this 
tuk*     Bismuth,    aotimonyi  cast-iron,  and  some  alloy i«  contract  whlk 
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fuMed,  and  expand  when  they  become  cold  and  solid.  Tbit  < 
of  freil  use  m  the  art*  where  the  ahaTe*nientioiied  metali  aie'  used  ; 
particular) J  in  the  case  of  an  aJJoj  of  which  printer'fi  tjpes  are  made, 
(of  which  antitnony  ioini«  a  part ;)  whereby  it  ii  fitted  by  lis  ezpanftion 
to  fill  the  mould  so  con.pletely ,  as  to  receive  the  most  exact  impreition. 
For  the  common  purposes  of  fusion^  furnacea,  cruclblea,  &c*  arc  used- 
Of  furnaces  there  it  a  great  Fariety  :  Uie  mo»t  comnion  is  the  blaft 
furnace,  which  h  ureed  by  a  large  pair  of  bellows^  and  termed  a  forge ; 
it  is  that  uded  by  bTackflmiths.  Reverberatory  fumacet  ars  uaed  U>t 
heating  metalSj  ores,  &c.  before  they  ire  placed  in  wind,  or  laodtb^ 
furnaces,  to  be  fu^d  or  reduced.  See  Plate  7.  See  also  an  engraTln^ 
of  Knight's  portable  furnace,  in  Plate  7.  Likewise  Plate  S,  wtucli  ?e- 
preseiitfi  the  furnaces  in  the  Laboratory  of  the  Surrey  Institution ;  taim 
5^  of  which^  is  an  anneal'mg  furnace,  heated  by  the  flatne  of  the  Wlnil- 
furnace  figure  4,  in  its  passage  to  the  chimney  at  figure  %     • 

The  annexed  cut  repre- 
senta  a  portable  furnace, 
which  may  be  u«cd  for  a 
variety  of  purposes.  *  is 
the  chimney,  which  may 
be  lengthaied  at  pleasure ; 
J\  is  an  aperture  at  the 
top  for  the  reception  of 
an  iron  sand  bath,  (before 
dtscribedp)  and  for  the 
admission  of  fuel,;  g^  ^, 
are  rings  for  sunportmg 
iron  piliarSj  whicli  have  a 
wire  passing  across  at 
the  top,  for  suspending 
an  evaporating-dish,  or 
any  other  vessel  above 
the  fire :  h,  \w  r  tube  or 
gun-barrel,  pawing  thro* 
the  furnace;  this  tube, 
(as  will  afterwards  be 
leen^)  is  for  the  produc- 
tion of  hydrogen  gas. 
When  Ihefuniace  is  used 
for  other  purposes^  the 
tube  is  to  be  withdrawn, 
one  bole  may  be  stopped, 
and  Into  the  other  the 
pipe  of  a  pair  of  bellows 
may  be  inserted,  i,  U 
an   aperture  with  a  sU- 

dmg  door,  for  the  reception  of  a  muffle:  k,  is  a  door,  by  which  a  cru- 
cible, &c.  may  be  placed  in  the  furnace;  and  m.  Is  the  ash-pit.  Thb 
furnace,  taken  altogether,  is,  j^rbaps,  the  most  complete  for  a  variety 
of  useful  purposes,  that  ever  wafi  iiiventetl  There  is  a  furnace  (on  a 
<liKerent  principle  from  any  of  the  foregoing)  exhibited  in  Plate  4, 
wtucH  IS  well  calculated  lor  die  consumption  of  a  small  quantity  of 
fucL  U.  i»  wide  at  the  top  and  bottom,  and  narrow  in  the  middle  fa 
as  to  afford  sufficient  room  for  the  crucible,  which  on  this  plan  is  very 
alrotiflj  but  economically  hfcfiiecL 
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Mr.  Gill  Las  used  pumice-stone  u  a  liirnace  far  perfomiing  experi- 
menu  in  fusing  metals,  lis  Ikht  and  porous  nature,  and  of  course^  its 
very  alow  conducting  (>ower  Tor  heatt  ctiggested  the  use  of  I  ins  sub- 
■Unce.  He  made  hemi-flpherical  c^vittcd,  of  about  an  incfi  and  a  half 
only  in  dtami^ter,  in  two  smalt  pieces  of  pumice  stone  ;  and,  after  making 
side  orifices  into  the  hollow  cavities  thus  formed,  to  inlrodiitrf  a  Wast  of 
atr^  he  filled  them  with  charcoal,  putting  in  also  a  small  piece  of  copper, 
and  fitted  thtm  together.  On  igniting  the  furnacej  and  employing  a 
pair  of  common  hand  bel  lo ws^  he  soon  raised  the  tempernture  of  t^e 
lue!  to  an  extraordinary  degree  of  vehemence ;  and  found  tfie  copper 
was  completely  fujted  with  £at  very  small  (quantity  of  fuel  only*  Thii 
apparatus  has  since  been  Improred  by  l>Ir.  GiH,  and  has  also  been  used 
ill  the  laboratory  of  the  Royal  Institution.  It  promises  to  be  of  consi^ 
derable  utility  to  those  gentlemen  and  others  who  are  desirous  of  per- 
forming chemical  experiments  in  a  parlour  upon  a  table,  and  on  a  small 
scale  ;  hut  we  think  that  the  uses  ot  ptimice  stone  might  be  still  further 
extended  by  its  being  pulreriBed,  and  caused  to  surround  furnaces  of 
large  dimensions,  where  the  tntenaity  of  the  heat  wanted  ii  great,  and 
where  ihe  prevention  of  its  escape  is  of  importance. 

Crucibl«s»  which  are  made  of  naked 
earths,  &c.  are  of  v:inou9  shapes  and 
sixe^  The  most  common  ore  of  the 
annexed  fiorm.  These  ciiiitain  thef=^ 
metals  or  other  substances  to  be  fused.  \j 
and  from  their  power  of  resisting  fu- 
sion themselves^  except  when  submit* 
ted  to  a  ?ery  eitraordinary  heat,  tbey 
answer  all  the  common  pnrposes  of  melting  metals  and  of  reducing 
their  oxides  in  quantity  sufficient  for  every  purpose  of  chemical  experi- 
ment* 


Wiien  tubstances  in  a  state  of  fusion  are  apt  to 
oxidaiei  to  sublime,  or  to  evaporate ;  and  by  this  losb 
C'f  qiiantity  are  liable  to  defeat  the  diesired  end  nf  expe- 
riment; the  crucibles  containing  them  have  lids,  which 
may  he  either  slightly  or  strongly  luted  to  them.  An* 
tiexed  is  a  figure  of  one  of  these ;  a,  is  the  lid  ;  b,  the 
midble,  and  c,  a  stand  to  support  it  in  the  furnace.  In 
(he  reduction  of  arsenical  ores,  and  in  the  fusion  of  zinc 
■lid  other  metali,  volatile  at  low  temperatures^  tliese 
oorered  crucibles  are  absolutely  necessary. 

Another  mode  of  preventing  the  sublimation  or  oxida- 
tion of  fiiscd  metals,  is  to  stibmit  them  to  heat  in  barrel 
liiniked  crucibles,  which  may  l>e  luted  over  with  a  coat 
flf  clay  and  saud.     This  coat  will  wiihstand  a  most  in 
tenae  beat.    The  annexed  figures  represent  the  appara 
lui  in  question.     These  crucibles  ^ 

sre  those  recommended  »n  ex- 
(•eriment  I II  for  the  preparation 
of  charcoal. 


I 
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Annexed  i9  the  figure  of 
an  iron  tongs,  or  forceps, 
made  use  of  by  ch«inista 
and  workers  in  metals  to  re- 
move crucibles  from  the 
fbmace. 

The  operation  of  mdUng  or  fusing  metals  must  be  so  well  understood 
e? en  by  the  mpst  inespenenced,  that  it  would  be  useless  to  waste  time 
in  describing  it.  Instead  therefore  of  a  series  of  experiments  on  the 
sul^ject,  the  reader  is  presented  with  the  following 

Tabue  op  the  oaDxa,  and  dbgasss  of  h^at,  ur  waica 

Meiaii  an  fiis»U. 

Fahrenheit's  Thermometer.  Wedgewood's  Pyrometer. 

Mercury,    ------    39*    Silver,     -------jW* 

Boiassium,  ----•  +  isa®    Copper,  -    -    -    -    -    -    •  '  «7* 

Sodium, 194''    Gdd, SS* 

Arbenic, 806*    Cobalt, IdXf 

Selenium, -  »14**    Iron,     -------  158* 

Cadmimn, 436*    Nickd, 1«0* 

Thi, .-.------  442*    Manganese,      -----  100* 

Bismuth,    ------    476*    Platinum,         .    -    -    -    .    170* 

Lead, aiSf    Palladium, 170* 

Tellurium,        dSO*    Chromium,      -    -    .    .    -    170* 

Zinc,       ----.--    680*    Molybdenum,  ,    -    -    -    -    170* 

Barium,     ------    700*    Uranium,    ---.»--    170* 

Antimony,  ------    810*    Titanium,      -----    170* 

Tungsten,  .--.--    170* 
Tantalium,     -----    170* 

Rhodium, 180* 

Iridium, 180* 

The  fusing  point!  of  the  following  thirteen  metals  are  unknown.-— 
Osmium,— Calcium,— Magnesium, — Strontium,— Yttrium,— Ceriums- 
Aluminum,-- Glucinum, — Zirconium,— Ammonium, — Lithimn,— Sili- 
dum, — and  Thorinum. 

Many  substances,  infusible  (in  the  common  modes)  by  themsehres,  are 
rendered  perfectly  fusible,  by  the  addition  of  other  substances  which 
hare  an  affinity  for  them,  lliis  is  well  exemplified  in  the  art  of  glass- 
making,  where  flints,  sand,  or  silicious  earth,  will  not  fuse  by  a  most 
intense  heat,  until  a  quantity  of  potass  be  added:  the  whole  mass  will 
then  melt,  and  become  quite  transparent :  substances  employed  to  faci« 
li|ite*die*'Aision  of  metab  are  called  fluxes.  Alloys  are  generaUy  more 
ftlsible  than  the  metals  of  which  they  are  composed. 

Fusion  is  often  performed  by  means  of  blow-pipes,  of  which  there  are 
several  varieties. 

The  small  blow^pipe  is  a  most  useful  instrument.  It  is  difficidt  to 
describe  the  mode  of  keeping  up  a  continual  blast  for  a  minute  or  two  * 
but  this  is  acquired  by  a  little  practice,  and  any  one  can  blow  for  a  few 
seconds ;  one  lesson  on  the  mode  of  using  it  will  be  more  satisfactory 
than  any  descsiption.  An  intense  heat  may  be  produced  by  it  in  a  few 
seconds,  whicb^  if  well  managed,  will  melt  most  of  the  metals,  &c.  with- 
out difficulty,  Ano^zed  b  a  figure  of  a 
this  bstrument:  it  has  a  ball  for  the  re-      H 
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oeptkm  of  the  safim,  which  comes  from 
the  mouth  in'tbe  act  of  bh>wing.   Were 
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it  nol  for  Ihia  precmition,  the  damp  would  weaken  the  flame.  The  tub- 
sUtioet  «iibinitted  to  the  Hume  must  be  email,  not  larger  than  a  pepper- 
I ;  distppointmeot  frequent^  occurs  from  attempting  to  melt  larger 
See  further  descnption  of  this  inatrument  in  the  Chapter  on 

The  hydrauhc  blow*pipe,  {generally  forma  a  part  of  a  chemical  or  mi- 

I  peralflttkAl  apparatus  confenient  for  the  performance  of  experimerita  ou 

rm  tmm  icale*      The  following  figure  represent*  it  as  a  fixturL'  in  a 

tMt  UtitA  up  with  chemical  testa,  &c.,  in  which  state  the  whole  ap- 

[  paratiis  may  be  had  at  Mawe's  Mincralogical  Repository* 


Hie  ifigtrament  itself  is  a  vessel  made  of  tinned  iron  plate,  m  the 
lorm  of  a  parallelopipedon,  which  must  be  half  filled  with  water.  In 
it  a  partition  \b  io  placed,  as  to  diride  it  into  two  chamben,  sharing  a 
vacancy  at  the  bottom.  A  tube  is  plared  in  the  comer  a,  so  that  by 
bbwtng  down,  the  water  becomes  displaced  from  one  chamber  into  the 
Other,  aod  acts  with  »uch  prei 5ure  through  the  vacancy,  an  to  force  a 
continued  stream  of  air  through  the  nozle  b.  This  being  directed 
acrotf  the  flame  of  the  lamp  c,  a  jet  of  heat  is  produced  equal  to  a 
furge.  The  substance  to  be  m»ed  or  the  mineral  to  be  ejtamjned,  should 
btf  small,  and  placed  on  a  piece  of  charcoal,  then  held  in  contact  with 
the  point  '  '^  *^tme.  By  keeping  the  water  at  the  highest  pressure, 
tile  freni  of  heai  is  proilucffd.     The  stream  of  air  may  be  in- 

4.„i,i..;^^4ii,  or  stopped,  by  turning  the  v  " 

g  a  small  evaporatiug  disn  over  a  lamp. 


iupportinj 
Tlieiik 


li,  or  stopped,  by  turn  if  ig  the  valve  n,    E,  Is  a  stand 

iug  disfi  ( 

ulcohol  blow-])ipe  is  really  an  ingenious  and  useful  instrument ; 

te»  plate  9.      The  alcohol  in  the  brant  globe  is   boiled  by  the  heat 

prooeadiiig  from  I  he  flame  of  tlie  tamp  priced  underneath :    iIiih  causes 

,  txpwision,  or  formation  into  vapour,  which  issuing  out  at  the  jet,  is  in- 

LgRiiously  made  to  pass  through  the  same  Ikme;  whereby ^ from  its  in* 
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flammabUity,  a  stream  of  moat  intense  heat  is  made  to  play  upon 'any 
substance,  submitted  to  its  influence.  As  long  as  there  u  any  alcohol 
in  the  globe,  it  will  be  rendered  gaaeous. 

Blow-pipes  are  sometimes  charged  with  gases  in  a  separate  or  oooi« 
bined  state,  so  as  to  support  great  heat  for  the  fusion  of  rectory  aob- 
stances.  Thus  when  a  stream  of  oxygen  gas  descends  on  a  red  hot  body» 
the  combustion  will  be  intense ;  consequently  when  another  body  la 
placed  upon  the  burning  one,  fusion,  or  combustion  is  inevitable. 

CXLVIII. 

Fusion  OF  Metals  on.  Ignited  Charcoal, 
Wheh  exposed  to  a  stream  of  Oxygen  Gas. 

For  this  purpose,  an  apparatus  of  the  annexed  figure  has 
been  used. 


Pour  water  in  at  the  funnel  i,  until  the  japanned  vessel 
A  be  quite  full ;  then,  after  having  shut  the  cock  d,  apply 
rather  loosely  the  retort  i,  (charged  with  materials  for  pro- 
curing Oxygen  Gas,)  over  the  lamp^  to  the  aperture  h. 
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!enthe  Gas  begins  to  ascend,  the  Water  will  escape  through 
the  same  aperture,  and  tall  into  the  veiisel  k  ;  when  the  ves- 
sel is  quite  full  of  Gaa,  the  apertur.^  is  to  be  corked,  the  Gas 
being  fit  for  use.  When  intended  to  be  used,  elevate  the 
stand  r,  within  two  inches  of  the  jet  g,  and  put  whatever 
substance  is  to  be  fused  on  a  piece  of  ignited  Charcoal  in  a 
shallow  platinum  vessel  like  a  saucer,  which  is  to  be  placed 
on  the  stand*  When  all  things  are  thus  ready,  turn  the  cock 
E,  of  the  jet  upon  the  Charcoal,  &:c. ;  also  the  cock  d  ;  and 
immediately  allerwards  jKJur  Water  from  a  pitcher  into  tfie 
fumiel  B,  As  the  Water  is  piured  in,  the  Gas  rushes  out, 
and  this  will  continue  to  be  the  case  until  the  vessel  is  again 
fuU  of  Water,  when  it  may  be  chargctl  with  Gas  as  before. 

Metals  are  fused  upon  Charcoal  in  this  manner  in  the 
globular  form  ;  the  Charcoal  itself  with  the  Oxygen  forming 
Carbonic  Acid  Gas,  which  is  dissipated  in  the  atmosphere. 
A  portion  of  the  Oxygen  also  combines  with  the  metal,  and 
converts  it  into  an  Oxide, 


It  remains,  now  for  us  to  describe  one  of  the  most  gene- 
rally useful  instruments  to  be  operated  with,  in  the  whole 
practice  of  chemistry.  This  is  Uie  Oj€if-hi/drogen  Blowpipe, 
(charged  with  one  part  of  Oxygen,  and  two  of  Hydrogen 
Gas,)  which  is  capable  of  obtaimng  the  highest  temperatures, 
and  of  fusing  the  most  refractory  substances. 

DESCRIPTION  OF  THE  OXY-HYDROGEN  BLOWPIPE. 

The  following  cut  represents  this  instrument  in  action. 
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A,  B,  Is  a  deal  screen  one  inch  and  a  Quarter  thick, 
ing  from  the  floor  to  the  deling  of  the  laboratory  ;  it  is  so 
constructed,  that  a,  opens  as  a  door,  whilst  b,  remains  fixed. 
c.  Is  the  pump  far  exhausting  the  common  air,  and  con-^ 
densing  the  gases,  by  means  of  a  piston,  d,  Is  the  metallic 
box  of  the  Blow-pipe,  for  containing  the  condensed  mixed 
gases.  E,  Is  the  bladder^  containing  the  gaseous  mixture  for 
compression,  f,  Is  the  hand  of  the  operator  upon  the  stop- 
cock of  the  jet,  on  the  outside  of  the  screen*  g,  h.  Is  a 
glass  or  brass  tube  for  the  jet  u  is  the  spirit-lamp  for  ig* 
niting  the  gases. 

The  following  is  a  figure  of  the  mmute  parts  of  the  Blow* 
pipe. 

A>  A}  A,  Is  the  box  for  the 
Gases.  B,  Bf  Is  a  piece  of 
brass  tube,  closed  at  the 
bottom^  called  the  trough, 
which  is  fixed  jur-tighf,  into 
the  box,  Cj  Is  a  small  tube 
in  tlie  interior,  which,  com- 
mencing near  the  top,  is  in- 
serted into  the  bottom  of  the 
trough ;  two  or  four  holes 
«re  made  from  the  trough 
into  tliis  tube,  and  open  a 
communication  to  the  Oases 
in  the  box.  0,  Is  a  circular 
flat  valve,  lined  with  oiled 
gilk  or  leather.  K,  Is  a  central  pin,  which  covers  the  holes » 
and  prevents  the  passage  of  any  thing  from  the  trough  into 
the  box.  F.  Is  an  intersection  of  the  trough  by  fine  wire- 
gauze,  G,  Is  a  small  chamber,  (in  the  cap  of  the  trough, 
which  screws  on  air-tight,)  communicating  by  a  fine  tube 
with  the  inteiior  of  the  trough  ;  and  just  below  the  orifice  of 
this  tube,  is  a  second  piece  of  very  fine  wire-gauze,  h.  Is 
the  stop-cock,  which  connects  the  cap  with  a  jet  pierced, 
having  a  circular  motion,  i,  and  to  this,  various  tubes,  as  k, 
may  be  fitted.  A  piece  of  fine  wire-gauze  covers  the  end  of 
the  tube  at  c,  to  stop  the  passage  of  any  thing  from  tlie  box, 
which  may  prevent  theaclion  of  the  valve. 

The  mode  of  rendering  the  use  of  this  instrument  safe,  is 
to  reject  all  iets  but  such  as  are  of  a  very  fine  bore  ;  tliese 
being  attended  with  Uttle  or  no  danger,  as  the  flame  is  ar- 


i 


EXPAMSIOK    OF    BODIES  BT    HEAT. 


107 


I 


rested  in  them,  by  tlie  minute  diameter  of  their  passages 
On  the  contrary,  when  jets  of  large  diameters  are  uaed,  they 
are  very  liable  to  a  recession  of  the  flame  into  the  box,  ana, 
consequently,  to  the  complete  destruction  of  the  apparatus, 
and  the  hazard  of  the  operator''s  life.  But  as  extremely  high 
temperatures  are  sometnnes  necessary  for  the  fusion  of  re- 
fractory bodies,  tubes  of  one-sixtieth  of  an  inch  in  diameter 
are  absolutely  necessary.  To  prevent  injury  to  the  operator, 
when  these  tubes  arc  uscd»  JJr.  Clarke,  of  Cambridge,  has 
invented  a  safety-screen,  through  which  the  jet  passes  to  the 
body  under  operation  ;  and  we  are  happy  to  add,  that  the 
invention  hashilhcrta  completely  answered  its  purpose. 

When  the  instrument  is  to  be  used,  the  reservoir  should 
be  exhausted  of  the  common  air,  by  means  of  the  syringe, 
and  then  filled  with  the  Gases  ;  after  which,  water  should  be 
poured  into  the  trough  to  about  i ;  the  Gases  may  then  be 
condensed  into  the  box,  by  applying  the  piston  vertically ; 
and  by  their  own  elastic  forc^,  tbey  will  pass  through  the 
tube,  tlie  water,  and  the  various  screens  of  wire-gauze,  and 
issue  out  at  the  jet. 

When  the  inflammation^  by  the  use  of  a  very  large  jet,  or 
of  B,  slow  current  through  a  small  one,  passes  backwards,  it 
*s  generally  arrested  by  the  screen  at  m  ;  and  when  it  does 
pass  it,  it  merely  explodes  the  small  portion  of  Gas  in  the 
upper  part  of  the  trough,  and  does  no  harm ;  and  the  valye 
D,  prevents  the  water  from  being  propelled  into  the  box. 

Dr»  Clarke,  in  a  letter  to  Dr.  'rhomson,  says,  that  in  using 
the  Gas  Blow-pipe,  two  precautiona  are  necessary  : — First, 
the  operator,  bctorc  igniting  the  Gas,  should  apply  his  ear 
to  the  apparatus,  (gently  turning  the  stop-cock  of  the  jet  at 
the  same  time,)  and  Usten  to  determine,  by  the  bubbling 
noise  of  the  oil,  whether  it  be  actually  within  the  safety  cy- 
linder. The  oil  may  l>e  drawn  into  the  reservoir  whenever 
the  piston  is  used,  if  the  stop-cock  below  the  piston  be  not 
carefully  shut,  before  the  handle  is  raised.  If  there  have 
been  a  partial  detonation  in  the  safety-cylinder,  as  sojuetimes 
happens,  w^hen  the  Gas  is  nearly  expended,  this  precaution 
is  doubly  necessary,  to  ascertain  whether  tlie  oil  has  not  been 
driven  into  the  reservoir,  because  an  explosion  of  the  whole 
apparatus  would  be  extremely  probable.  Using  this  pre- 
caution, the  diameter  or  the  jet  may  be  so  enlarged  as  to 
equal  one-twenty-fifth  ot  an  inch. 

Secondly,  if,  with  this  diameter,  the  heat  of  the  flame  be 
not  sufficient  to  melt  a  Platinum- wire,  whose  diameter  equals 
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one-six teentli  of  an  inch,  ihe  operator  may  be  assured  his 
e^c permit nts  will  not  be  attended  with  accurate  results.  The 
melting  of  Platiiiuni-wire  ought  to  be  considered  as  a  neces- 
sary trial  of  the  intensity  of  the  heat,  which  sliould  be  such, 
that  this  wire  not  only  falls  in  drops  before  the  flame,  but 
also  exhibits  a  lively  scintillation,  resembling  the  combustioa 
of  Iron-wire  exposed  to  the  same  temperature, 

"  It  must,**  he  says^  *'  have  appeared  very  remarkable^ 
that  while  the  reduction  of  the  Eartns  to  the  metallic  state, 
(and  particularly  of  Barytcs,)  was  so  universally  admitted  by 
in  who  witnessed  my  experiments  witli  the  Gas  Blow-pipe 
in  Cambritlgc ;  the  experiments  which  took  place  at  tlie 
Soyal  Institution  for  the  express  purpose  of  ootaining  tlie 
same  results,  totally  failed.  This  will^  however,  appear  less 
surprising,  when  it  is  added,  that  my  own  experiments  began, 
at  length,  to  fail  also.  In  the  month  of  April  1817,  owing 
to  causes  I  could  not  then  explain,  tlie  intensity  of  the  heat 
was  so  much  diminishetl  in  tlie  flame  of  the  ignited  Gases, 
tliat  I  was  sometimes  unable  to  effect  the  fusion  of  Pladnum- 
wire,  of  the  thickness  of  a  common  knitting-needle.  The 
blame  was,  of  course,  imputed  to  some  impurity,  or  want  of 
due  proportion  in  the  gaseous  mixture  ;  when,  to  our  great 
amazement,  the  intensity  of  the  heat  was  again  restored, 
simply  by  removing  a  quantity  of  oil  which  had  accumulated 
in  tlie  cap  of  the  safety-cylinder,,  and  whicli  had  acquired  a 
black  colour*  About  this  time  Dr,  Wollaston  arnved  at 
Cambridge,  and  was  present  at  some  experiments,  in  com- 
pany with  the  Dean  t»f  Carlisle  and  our  Professor  of  The- 
mistiy.  Dr.  Wollaston  brought  with  liim  some  pure  Ba- 
rytes.  It  was  immediately  observed,  that  witli  this  newly 
prepared  Barytes  there  ^vas  no  possibility  of  obtaining  any 
metallic  appearance.  Tlie  Barytes  deliquesced  before  the 
ignited  Gases,  and  drops  of  a  liquid  caustic  matter  fell  from 
it  Hence,  it  became  evident,  that  the  failure  here,  and  at 
the  Royal  Institution,  might  be  attributed  to  the  same  cause  ; 
namely,  the  impurity  of  ihe  Barytes,  which  proved  to  be  in 
fact  an  Hydrate;  its  reduction  to  the  metiillic  state,  before 
the  ignited  Gas,  being  tluTeby  rendered  impracticable." 

In  Mr,  Hare's  (of  Philatlclphia)  Blow-pipe,  the  Gases  arc 
not  in  mixture  till  they  are  brought  togctber  at  the  point  of  I 
emission  ;  **  consequendy"  says  iVIr.  1  lUoch,  **  the  operator 
is  completely  secured  against  iuiy  danger  from  an  explosion ; 
and  it  must  be  obvious^  tliai  by  liafing  two  condensmg  ves- 
aelt  for  the  Gas  reservoirs,  every  result  can  be  obtained^ 
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Iwhich  the  united  Gases  from  one  vessel  can  possibly  yield ; 
I  for  by  means  of  a  cock  at  the  eBuxion^  the  Gases  may  be^ 
ll^gulated,  till  any  required  proportion  of  mixture  or  effect  is 

^      iuced." 

Tht  Jblhwing  are  some  of  I>r.  darkens  Experiments  on 
iouM  Substances  by  the   action   of  the  Oxy^Hydrogen 
fipe, 

CXLIX. 
COMBCJSTlOli  OF  THE  CaBBONACEOUS  SobSTANCE 

Wlikhjlmts  on  Pig-iron, 

When  thii  sub&t^ee  was  broughl,  per  se^  into  contact 
ilh  the  ignited  Gas,  scintillations  ensued,  resembling  the 
arks  thrown  out  by  the  firework,  called  ajiower-poi;  but 
a  smaller  scale.     When  placed  upon  Charcoal^  the  same 
jpearance  takes  place,  until  fusion  begins,  when  a  bead  of 
lietal  is  formed  upon  the  Charcoal;  and,  as  soon  as  this  begine 
boil,  such  a  rapid  combustion  takes  place,  that  the  whole 
\  the  metal  seems  to  be  sent  forth  in  a  volume  of  sparks. 

O^tirveiion.    The  bead  exhibits  to  tbe  file  a  brif^bt  metallic  lustre 
I  ;«^both  before  and  after  fusion,  it  ii  magnetic 

CL. 

Ft7sioK  AND  Combustion  of  Cabbuaet  of  Iron, 

Dr*  Clarke  selected  a  small  fragment,  and  brought  it  into 

mtact  with  the  ignited  Gases  ;   its  fusion  immediately  en- 

ued,  b^ng  accompanied,  at  the  same  time,  by    that  vivid 

'ntilJatlon  which  was  remarked  in  the  preceding  extH?riment, 

rhich  denotes  the  combustion  of  metallic  bodies,  espe- 

Jly  of  Iron  and  Platinum,  No  change  of  colour  was,  how 
irer,  to  be  obsen'ed  in  the  flame ;    the  light,  as  usual,  was 


Okserwaiiom*    Upon  examining  the  appearance  of  plumbago  af\er 

llioasits  surfoce  wat  covered  vi'iih  in  numerable  minute  globuJes^  some 

Isfwiiich  were  linipidand  transpareiil;  others  were  of  a  brownish  hue  ; 

|iod  the  larger  globules  Jet  black ;  and  seemed  to  exhibit  a  dark  metallic 

'^ ;    but  being  so  eiceedini^ly  inimjie,  it  was  difficult  io  ascertain 

r  real  nature.     They  sunk  in  naphtha,  disengBging  bubbles  of  gas. 

,  J^aler  produced  no  change  in  their  appearance;  Ihey  Tell  rapidly  to^the 

wHtom^  and  remained  there  without  alierailoii, 


fi3tPAK9ION    OF    BODIES    lY    HEAT 


CLI. 
R«0UCTtON  OF  OxiBE  OF  TlN% 

Attended  by  Combustion, 

Wood-tin  exposed  to  the  igtiited  Gases,  communicates  s 
beautiful  blue  colour>  like  that  of  violets,  lo  the  flame.  This, 
l>r.  Clarke  says,  has  not  been  before  noticed. 

If  a  pair  of  Iron  forceps  be  used  as  a  support,  the  Iron 
becomes  covered  with  an  Oxide  of  Tin,  of  incomparable 
whiteness.     The  fusion  is  rapid ;    and  if  the  Wood-tin  be  ' 
placed  upon  Charcoal,  the  metal  will  he  revived  in  a  pure 
and  malleable  state. 

CLII. 

Reduction  or  Oxide  of  Ibon 

Attended  h^  Combmiion. 

-H  In  this  experiment.  Dr.  Clarke  made  use  of  Wood4ron,*| 
or  fibrous  rea  Hematite.    It  was  placed  upon  Charcoal,  an<r 
ittstantly  fused ;  being  reduced  to  a  bead,  which  began  to*" 
bunij  lilte  Iron-wire,  by  continuance  of  heat. 

CLII  I* 

Fusion  or  PLAXiNUM, 

The  largest  drops  which  have  fallen  from  melted  Plat 

num-wire,  when   exposed  to  the  utmost   heat,    weigh   tea  J 
grains  ;  but  Dr.  Clarke  obtained  drops  of  metal  weighing! 
fourteen  srains,  when  the  current  of  gas  was  diminished  so  | 
as  not  to  let  the  metal  run  off  too  quickly   from  the  wire* 
By  placing  several  globules  upon  a  piece  of  Charcoal,  and 
suffering  the  whole  force  of  the  gases  to  act  upon  them,  th« 
metal  is  made  to  boil,  and  they  all  run  together  in  one  mai 
In  this  way  Dr  Clarke  has  melted  more  than  £00  grains 
Platinum  into  a  single  brilliant  metallic  globule, 

CLIV. 

Combustion  and  volatilization  of  Tellurium. 

When  Tellurium  is  placed  upon  charcoal,  and  acted  upon 
by  these  gases,  it  inflames  with  violence,  accompaiiied 
detonation,  exhibiting  a  very  beautiful  flame.  It  is  theil 
volatihscd  in  the  form  of  a  greenish  yellow  vapour,  havinj 
a  very  disagretmble  odour. 

CLV. 

Combustion  and  volatilization  of  selenium. 

The  actiun  of  the  ignited  gases  on  this  new  metal,  causes 
ripid  volatilization^  and  the  metal  as  it  arisen  gives  a  beau* 
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tiful  bhie  colour  10  ^  flame;  at  die  same  time  the  Tapmir 
hMB  a  strong  odour  of  Hone-raddiah. 

CLTI. 

CoUBJfmas  kir&  ntrirrit'LAribii  ot  Autimont. 

If,  wbof  this  metal' is  in  a  state  of  ebuIfitioQ  on  Charcoal, 
k  be  thibwn  upon  a  deal-botffd^  or  on  the  floor,  it  will  di^ 
Tide,  into  innumerable  fiery  globules,  which  bum  with  a 
yiTid  flame  and  brilliant  scmtulBtibn. 

CLTII. 
FUSIOK  AND  SCnnriLLATION  OFIbOV  and    IkDN^FtLIirOS4 

When  these  were  put  upon  Charcoal,  and  acted  upon  bj 
the  ijgnked  gaae^  they  were  speedily  in  a  state  or  active 
ebullition,  and  gave  out  a  most  vivid  light,  accompanied  by 
beautiful  scintillationa. 

CLTIll. 
FcrSION  AND  COMBUSTION  OF  CoFPBB.  ' 

Copper  placed  upon  the  Chiut^,  boiled  and  burnt  rapidly, 
pving  out  a  delicate  green  flame. 

CLIX. 

Combustion  of  Gold. 

If  a  slip  of  jgoid  be  exposed  to  the  action  of  these  gas^ 
a  state  if  ignition,  it  will  bum  with  a  brilliant  greea 


CLX. 

.  Combustion  of  Silveb. 

When  a  piece  of  silver  is  put  on  a  piece  of  Charcoal,  be^ 
tote  the  jet  of  the  compound  blow-pipe,  it  bums  with  a 
light  green  flame. 

CLXI. 

Fusion  and  combustion  of  cbystallizbd 

Phosphate  of  Lime. 

This  salt  did  not  decrepitate.  It  was  phosphorescent,  and 
ibsed  into  a  black  slag;  depositing  on  an  iron  torceps,  a  cupre- 
ous coloured  powder.  It  scmullated  with  a  reddish-coloured 
flame.  Upon  filing  the  slag.  Dr.  Clarke  observed  a  fflobule 
of  white  metal,  resembling  silver,  which  does  not  luter  by 
exposure  to  the  ur. 
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Mr,  Har^s  experiments  on  Earths,  ^c,  tcUh  the  Ose^^ 
Hydrogen  Blom-pipe* 

CLXIl. 

Fusion  of  Sii^ex,  Alumike,  and  Ba&ytss. 

Finely  powdered  sUex  was  moistened  with  water ;  it  b^ 
came  agglutinated  by  the  heat,  and  was  then  perfectly  fused 
into  &  cofoorless  glass. 
AJumine  was  perfectly  fused  into  a  milk-white  enameL 
Barytes  fused  immediately,  with  intumescence,  owing  to 
water ;  it  then  became  solid  and  dry;  but  soon  melted  again 
into  a  perfect  globule,  or  greyish-white  enamel. 

CLxiir. 
FirsioH  OF  Strontites,  GurcrNEjAKi)  Zihcov. 
Strontites  placed  upon  the  Charcoal  and  exposed  to  the  m- 
.  flamed  ^aseSj,  exhibited  the  same  phenomena ;  Glucinci  in  a 
ftimhar  situation,  was  perfectly  fused  into  a  white  enameL  Zir- 
con, under  the  same  treatment,  exhibited  a  similar  appearance, 

CLXIV. 

Fusion  of  Limb. 

When  the  compound  flame  fell  upon  Lime»  the  splend* 
our  of  the  light  was  insupportable  to  the  naked  eye ;  and 
when  viewed  through  deep-coloured  glasses,  (as,  indeed,  ail 
the  experiments  ought  to  te,)  the  Lime  was  seen  to  become 
irounded  at  the  aogles,  and  gradually  so  sink,  til),  in  tho 
course  of  a  few  seconds,  only  a  small  globular  protuberance 

I  Yemained,  and  the  mass  of  supporting  Lime  was  also  super* 
ficially  fused  at  the  base  of  the  column,   through  the  space  * 

I  of  half  an  inch  in  diameter.  The  protuberance,  as  well  as 
the  contiguous  portion  of  the  Lime,  was  converted  into  a 

'  perfectly  white  and  glistening  enamel.  A  magnifying  glass 
discovered  a  few  minute  pores,  but  not  the  slightest  earthy 
appearance^ 

CLXV. 

Fusion  of  Magnesia. 

The  escape  of  water  caused  the  vertex  of  the  cone  of 
I  Magnesia  to  fly  off  in  repeated  flakes,  and  the  top  of  tlie 
frustum,  that  thus  remained,  gave  nearly  as  powerful  a 
I  reflection  of  light  as  the  Lime.  After  a  few  seconds,  ihe 
piece  being  examined  by  a  magnifying  glass,  no  roughnesfc 
or  earthy  particles  could  be  perceived  on  the  spot,  but  a 
number  of  glassy  smooth  protuherances,  whose  surface  waa 
ft  perfectly  white  enamel. 
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.  OkfrMtfioK.  Fnkuor  Silliman,  of  Yale  College  says,  that  we 
may,  periiaps,^  be  justified  in  saving,  m  future  that  ue  primitive  earth* 
are  fiiable  bodieiy  although  not  msible  in  furnaces,— ^n  the  solar  foousi, 
nor,  (with  the  eaceptioii  of  alumine  and  barytes,)  even  by  a  stream  of 
oaygen  gas  directed  upon  burning  charcoal. 

CLXVI. 

Fusion   of  Gun-flint. 

Giin-ffint  melted  with  sreat  rapidity :  it  first  became  white, 
and  the  fusion  was  attenoed  with  ebullition  and  a  separation 
of  numerous  small  ignited  globules,  which  seemed  to  bum 
away,  as  they  rolled  out  of  the  current  of  flame ;  the  pro- 
duct of  this  fusion  was  a  beautiful  splendid  enamel. 

CLXVII. 

Fusion  of  Chalcedony,  Oriental  Cornelian,  and 
Red  Jasper. 

Chalcedony  melted  rapidly,  and  gave  a  beautiful  bluish* 
white  enamel,  resembling  opal. 

Oriental  Cornelian  fused  with  ebullition,  and  produced  a 
semi-transparent  white  globule,  with  a  fine  lustre. 

Bed  Jasper,  from  the  Grampians,  was  slowly  fused  with 
a  alug^sh  effervescence :  it  gave  a  greyish-black  slag,  with 
white  qx>ts. 

CLXVIir. 

Fusion  of  the  Beryl,  and  Peruvian  Emerald. 

Beryl  melted  instantly  into  a  perfect  globule,  and  conti- 
nued m  a  violent  ebullition,  as  long  as  the  flame  was  ap- 
pfied;  and  when,  afler  the  globule  became  cold,  it  was 
neated  again,  the  ebullition  was  equally  reneweJi :  the  glo- 
bule was  a  glass  of  a  beautiful  bluish-white  colour. 

TTie  phenomena  exhibited  by  the  Emerald  of  Peru,  were 
nmilar ;  only  the  globule  was  green,  and  perfec^tly  trans-* 
parent 

clxix. 

Fusion  and  Combustion  of  Leucite. 

Leucite  instandy  fused  into  a  perfect  transparent  white 
IJiam;  the  fusion  was  attended  with  strong  ebullition,  and 
many  ignited  globules  darted  from  it,  and  burnt  in  the  air, 
or  rolled  out  upon  the  Charcoal,  and  then  burned. 

I 
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Ohitrvatwnt.     II  J»  probable  that  these  ijlobules  were  pdlassium,  as 

this  itone  contains  more  than  20  pet  cent  of  potasf. 

In  addition  to  Uiese  and  other  intt-reislitig  experiments,  Mr.  Hare 
fused  porcelain^  common  pottery,  fragnietita  of  hefcsian  cruciblef. 
Wedge  woods  ware,  various  natural  day!,  as  pipe  and  porcelain  clay, 
fire-brick,  common  brick,  and  compound  rocki,  with  equal  ease. 

M,  LampadiuBj  on  maJting  uie  of  the  gas  blow-pipe,  found  the  heat, 
which  is  produced  by  the  combustion  of  ojtygen  with  carbnretted  hydro- 
gen gas  procured  &om  coal,  to  be  more  ititense  ttian  that  with  pure 
•  Kydrogeii 

ObskrtationSon  the  fusion  or  substances  by   means   or 

BUHNING  GLA88KI* 

This  mode  of  generating  intense  heat,  wast  much  better  known  to  the 
sncients  than  it  is  to  the  modems.  Archimedes  set  fire  to  ^larcdlus's 
nary,  by  meaiis  of  a  burning-glass  composed  of  small  equare  mirrors, 
moving  every  way  upon  hinges ;  wiiich,  when  placed  in  the  sun's  rays, 
directed  them  upon  the  Roman  fleet,  m  as  to  reduce  it  to  ashes  at  the 
distance  of  a  bow-shot-  The  most  remarkable  modern  bunjin^-glaises, 
ATi  dune  of  Magine  of  20  inches  diameter  ;  of  Sepatala  of  Milan,  near 
49  incboi  diameter,  and  which  burnt  at  tlie  distance  of  li  feet ;  of  Set* 
talft^  of  Vilettej  of  Tchirnhausen,  of  Buffon,  of  Trudaine,  ajid  of 
Parker, 

That  of  M.  de  Villelte  was  three  feet  ekven  inches  in  diameter,  and 
its  focal  distance  was  three  fc^t  two  uiches.  Its  Kubstanoe  is  a  com- 
potition  of  tin,  copper,  and  bismuth.  .  Some  of  its  effects  were,  that 
a  sU?er  sii-pcnce  melted  in  l^'^ ;  a  King  George  'a  halfpejiny  melted  in 
16^,  and  ran  in  34'^ ;  tin  melted  tn  B'\  and  a  diamond  weighing  4  grains,, 
lost  fths  of  its  weight. 

That  of  M.  de  Buifon  is  a  polyhedron,  six  feet  broad^  and  as  many 
high,  consisthig  of  IGB  small  mirrors,  or  flat  pieces  of  looking  glajw, 
each  six  inches  square;  by  means  of  irhich,  with  the  faint  rays  of  the 
sun  in  the  month  of  March,  he  set  on  fire  boards  of  beech  wood  at  150 
feet  distance.  Besides,  his  machine  has  the  conveniency  of  burning 
downwards,  or  horizontally,  each  speculum  being  moveable,  so  as  to 
be  set  to  a  proper  inclination  for  directing  the  rayii  towards  any  gireii 
point ;  <ind  tt  turns  eitlier  in  its  greater  tbcus,  or  in  any  nearer  in  terrain 
which  our  common  b urn ing-gl asses  cannot  do,  tiieir  focus  being  filed 
and  determined.  M.  de  BuftoUj  at  another  time,  burnt  wood  at  th« 
distance  of  900  feet.  He  also  melted  tin  and  lead  at  the  distance  9$ 
above  120  feetj  ami  silver  at  50. 

Mr.  Parker,  of  Fleet-streetj  London,  was  induced,  at  an  expeoce 
of  upwards  of  7(>oL  to  manufacture  a  large  traniporent  lens,  capable 
of  fusing  and  vitrifying  such  substances  as  resist  the  fires  of  ordinary 
furnaces,  and  more  especiiilly  of  applying  heat  in  vacuo,  and  in  other 
circumstances  in  which  it  cannot  be  applied  by  any  other  means.  After 
directing  his  attention  for  several  years  to  this  object,  and  peiformifig  a 
great  variety  of  experiments  in  the  prosecution  of  it,  he  at  last  sue* 
ceeded  in  the  construction  of  a  lens,  of  flinl-^lass,  three  feet  in  diame^ 
ter^  which,  when  tixe^i  in  its  frame,  exj/otcs  a  clear  surface  of  ^ 
inches ;  the  distance  of  the  focus  is  6  feet  8  inches,  and  its  diameter 
1  inch.  The  roys  from  thii  large  lens  are  received  through  a  iunaller 
oiue  of  13  inches  diameter,  focal  length  29  inches,  and  diameter  of  the 
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Itlit  cf  «n  loeli.  TUs  teeond  km  inenaies  tiie  pewir  of  tht 
more  than  7  tints,  or  m  tbt  wjiMre  of  8  to  the  tqiiai»  of  ii 
The  foOowfaif  table  preMOtf  the  most  remarkable  ezperiments  porfonii- 
ed  with  tfab  dooble  Inia. 


fUBSTAyCSS  FUfXD. 


iBGralu 


TiOMlB 

Seooadf. 


Pure  Gold 

Siher 

—  Copoa. 

Pktmum 

NidMl 

Cube  of  Bar  Iron 

■  Cast  Iron^ 

^^■■^■^^■^  otcei************* 
8oori«  of  Wrought  Iron. 

Barytee 

Tbras. 

Onental  Smerald 

Costal  Pebble 

White  Ag^ 

Oriental  FHot......... 

Bough  Cornelian* 

Jaipcr- 

Onyx* 

Garnet 

White  Rhomboida]  Spar. 

Zeofite 

Rotten  Stone.. 

Slale. 

Afhcstos 

Lime  Stone. , 

Pummice  Stone 

Lava. 

Volcanic  Clay 

Conddi  Moor  Stone 


90 
20 
S3 
10 
10 
10 
10 
10 
19 
10 
9 
9 
7 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 


3 

4 
90 

3 

3 
19 

3 
19 

9 

7 
45 
95 

6 
30 
30 
75 
95 
«0 
17 
60 
93 
80 

9 
10 
55 
94 

7 
60 

no 


In  the  experiments  on  iron,  the  lower  part,  t.  e,  that  part  in  contact 
with  tlie  diareoaly  was  first  melted,  when  that  part  whicn  was  exponed 
to  the  focus  remained  unfused:  an  evidence  of  the  effect  of  flux 
on  this  metaL 

Several  of  the  semi<-crT8talline  substances,  exposed  to  the  focal  heat^ 
cxhifaited  symptoms  of  msion:  such  as  the  agate,  oriental  flint,  cor-* 
aelian,  and  jasper.  Garnet  completely  fused  on  black-lead  in  t2(f,  lost 
ith  of  a  grain,  became  darker  in  colour,  and  was  attracted  by  the 
■u^piet.    Tco  cut  garnets  taken  from  a  bracelet,  began  to  run^  the 
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•ne  into  the  other  in  a  few  uconds,  and  at  last  formed  into  one  f  lobalar 
garnet  The  clay  used  by  Mr.  Wedgewood,  to  wake  hb  pyrometric 
iett,  ran  in  a  few  seconds  Into  a  white  enamel.  Seven  other  kinds  of 
day  sent  by  Mr.  Wcdgewood,  were  all  vitrified.  Several  experiments 
were  performed  on  lime :  a  globule  of  this  being  put  into  the  mouth, 
0ew  into  a  thousand  pieceSy  owing  to  the  moisture. 
•  A  small  burning  lens  for  setting  on  fire  substances  in  vacuo,  or  en- 
doted  in  liell-gluses  containuig  oxygen  and  other  gases,  may  be  seen 
in  Plate  d. 


(  in  ) 


CHAPTER  V. 
EXPERIMENTS  ON  CHOUCAL  AFFIXITV. 
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' HEMIC AL  Affinity  is  that  tendeocy  to  unite,  wljicfe 
many  bodies,  possessing  different  qualities,  exert  towardi 
each  other.  Thus,  we  say  that  Sulphuric  Acid  has  an 
affinity  for  Lime ;  and  Water  for  bugar,  because  such 
liquids  having  the  power  to  disstjlve,  are  thereby  capable  of 
cximbining  cheuiically  with  the  substances*  Affinity  urgest 
heterogeneous  particles  towards  eacli  other,  and,  of  course, 
lA  ihe  cauae  oi  the  formation  of  new  integrant  particles* 
com|30»ed  of  a  certain  number  of  heterogeneous  particles* 
'ITiese  new  integrant  particles  afterwards  unite  by  cohesion, 
and  form  masses  of  compound  Ixidies,  Thus  an  integrant 
j)article  of  water  is  composed  of  particles  of  hydrogen 
and  oxygen,  urged  towards  each  other,  and  kept  at  an 
in&ensibie  distance  by  heterogeneous  aifiuity  ;  and  a  mass 
of  water  is  composed  of  an   indefinite  number  of  integrant 

C"cles  of  that  fluid,  urged  towards  each  other  by 
^geneous  affinity.  Heterogeneous  affinity  is  univer«al, 
as  far  as  is  known ;  that  is  to  say^  there  is  no  body  whose 
particles  are  not  attracted  by  the  particles  of  some  other 
body. 

It  IS  generally  believed  that  the  chemical  combination  of 
substances  is  owing  to  the  different  states  of  electricity  ia 
which  they  may  be  when  they  come  in  contact  with  each 
other  ;  for  example,  acids  are  m  a  ne^aiivc^  and  alkalies  in 
^ooniive  stale  of  electririiv*  Metals  arc  in  the  latter  stMe  . 
after  having  received  a  Jo^e  (»f  oxygen  for  their  oxidise- 
ment.  If,  on  the  contrarv,  acids  iire  rendered  positive^  or 
alkalies  ne^attve^  thev  will  iiol:  unite  with  substances  whicli 
remain  in  Uieir  natural  stales.  The  ibllowing  expernnent  i* 
here  inserted,  as  an  example  of  the  non*affinity  of  some 
substances  for  each  other. 
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No\'*affinity  of  Stee;*  for  Wateb* 

If  the  blad^  of  a  welJ  polished  knife  or  razor,  be  dipped 

in  a  glass  of  cold  Water  ;   the  particles  of  each  of  these  two 

I  bodies  do  not  seem  to  come  in  contact  with  each  other  ;  for 

I  when  the  blade  is  taken  oat,  the  water  slides  off,  leaving  the 

'  blade  quite  dry,   as  if  it  had  previously  been   smeared  with 

any  greasy  substance.      In    the  same   way,   if    a  common 

•ewing  jeedle  be  laid  horizontally  on  a  cup  of  water,  it  will 

not  sink  J  but  form  a  kind  of  trench  on  the  surface,  in  which 

it  lies  and  floats  about.    This  proceeds  from  the  little  affinity 

which  exists  between  cold  water,  and  polished  steel, 

CLXXI. 

Solutions  kot  attended  with  Chahge  of  Bimr- 

In  the  Chemical  combination  of  Fluids  with  Solids,  the 
compound  occupies  no  more  room  than  the  solvent  did^  pr&> 
Vious  to  Combinati'ju. 

Put  some  Sugar  J  Muriate  of  Soda,  (Common  Salt,)  or  any 
other  Salt,  into  an  ounce  of  water,  until  no  more  will  be  dis- 
'  feolved.  The  Solution  will  measure  just  an  ounce,  as  the 
Water  did  before  the  addition  of  the  Salt :  but  although 
there  is  no  increase  of  buik^  there  is  a  considerable  increase 
of  densify  and  specific  gravity. 

CLKXIK 

Affihity  of  oils  for  Alkalies. 
Pour  into  a  phial  half  an  ounce  of  any  animal  or  vege- 
table oil,  (as  olive  oil,)  add 'to  it  the  same  quantity  of  water, 
and  shake  the  Phial  violently.  No  appearance  of  combiaa* 
tion  will  take  place,  for  whenever  the  agitation  ceases,  the 
<m1  will  be  seen  to  rise  to  the  surface  of  tlie  Water,  Now 
throw  m  two  drams  of  Soda,  Potass,  or  Ammonia^  and 
shake  again.  The  case  will  now  be  different,  for  the  Alkali 
combining  with  the  oil,  forms  a  soap^  which  is  readily  misciblc 
with  water,  and  the  whole  will  have  the  appearance  of  thick 
cream. 

Otigrpaiions,  The  attachment  of  alk&lieF  to  acids,  overcomes  that 
lowardi  oili :  coniequentl^  the  above  fortiied  Foap  may  be  decompo«ed 
by  the  inlrtxluctioii  of  nny  acid,  such  as  the  dihited  sulphuric,  or  erea 
common  vinej^ar.  In  these  caseS;^  the  alkalt  will  leave  the  oil^  iwhkb 
will  agum  swim  on  the  top)  and  combine  with  ths  acid,  with  whkli  U 
forms  a  talkie  ■duttOB, 
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CLXXill. 

Affinity  of  Alkalies  for  Oils, 

Exemplified  in  the  Discharge  of  Grease  and  Oil  SpoU 

Jrom  Clotheiy  Spc, 

When  Grease  or  Oil  Spola  are  to  be  removed  from  clothes, 
the  part  is  to  be  rubbed  over  with  a  Solution  of  Soda,  Pot- 
ass, or  Ammonrn,  in  a  little  water.  Either  of  these  Alkalies 
will  combine  with  the  Oily  matter,  and  form  with  it  a  Soap, 
which  wiD  speedily  disappear  by  the  application  of  a  little 
water. 

OhttrvaHan,  Spots  of  bees  wax  and  firesh  paint  may  be  removeil  il 
tbe  tame  way,  by  using  oil  of  turpt*ntine. 

CLXXIV. 
£tH£R£AL  &0LUTIOK    OF    CaUT€HOUC, 

(Indm  Rubber,) 

Put  some  thin  Slips  of  India  rubber  (cut  by  a  scissars) 
into  a  ground  stoppered  phial,    containing  an  ounce  of  very 

Ere  Sulphuric  Ether.  In  two  or  three  days  the  gum  i^ill 
completely  dissolved,  and  the  mixture  wifl  be  of  a  brown- 
iih  yellow  colour.  This  Solution  is  an  excellent  varnish 
and  should  be  laid  on  with  a  smooth  brush.  An  elastic 
lube  may  be  formed  of  it  by  frequently  brushing  over  a  wax 
taper  of  any  length  with  this  solution :  the  Ether  will  eva- 
porate, leavmg  the  Gum  on  the  mould,  and  possessing  the 
same  properties  which  it  did  before  solution. 

Obitrvaiwns.  There  is  liltle  doubt  but  this  vanvish  might  bi?  brouf^ht 
into  use  to  form  an  inner  coating  for  the  key^  of  tlvitcs^  by  wbicb  ibe 
liolei  may  very  eff*?ctually  be  itopped.  If  brought  to  ]*erfecticiii,  it 
would  atjft^er  the  purpose  mucli  oetter^  by  Its  dasticity,  than  cither 
leather,  or  tbe  alloy  of  metalv  at  present  in  use. 

CLXXV, 

Affinity  of  MERcuaY  Foa  Metals  in  general 

If  Mercury  be  poured  into  a  wine  glass,  its  upper  sur- 
face will  be  convex  ;  that  is,  a  kind  of  loss  or  trench  will  be 
formed  all  round  the  Mercury,  between  it  and  tlie  edges  of 
the  glass.  Here  no  affinity  exists  between  Mercury  and 
da^ ;  but  if  the  Mercury  be  poured  from  the  glass,  into  a 
Tin,  Brass,  or  other  metallic  cup ;  the  upper  suriace  will  be 
amcave^  from  the  affinity  which  it  has  for  these  metals  ;  and 
of  course  from  its  consequent  adhesion  to  them* 
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O^tfrPalion.  The  mercury  ebould  not  be  long*  left  in  the  mptalHo 
cup,  at  from  iia  readiness  to  combme  with  almf)»t  all  itjetal;*,  it  will 
fioftt-Ti  their  surfaces^  and  thereby  become  itsulf  ndtdteratcd. 

CLXXVI, 

Affinity  of  Gold  fob  Mercury. 

Inimerse  a  rod,  or  other  piece  of  Gold,  in  a  wine  glasn 
containing  Mercury  :  On  withdrawinfr  it,  the  Gold  will  nave 
lost  its  yellow  colour  on  the  surface,  by  being  covered  by  a  coat 
of  Mercury,  which,  from  affioity  for  the  precious  metal, 
forms  with  it  an  idloy  or  amalgam.     See  Experiments  33, 

Observathmi.  After  the  performance  of  this  experiment^  the  mercury 
should  be  carefully  wipefl  off  from  the  |folH  ;  or,  what  Ls  better,  the  gold 
Ahould  be  dipped  in  dilute  nitric  acid.  Thit  will  combme  with  the  mer* 
curjj  but  leave  the  gold  untouched. 

cr.xxvii. 

Solution  of  Iron  ik  Carbonatkd  Water  ;  o? 

An  Extcmporanmus  Preparation  of  a  Chah/beate  Draught, 

Prepare  a  pliial  nearly  filled  with  water,  impregnated  by 
Carbonic  Acitl  Gas  from  Carbonate  of  Lime  and  Sulphuric 
Acid.  Into  this  pour  suddenly  some  Iron  Filings  ;  shake 
the  phial  well.  A  gotxl  deal  of  the  Iron  will  be  dissolved  by 
the  Carbonic  acid,  and  more  will  remain  oxidated  at  the  bot- 
tom. If  this  water  is  drank,  the  pleasing  taste  of  the  Car- 
bonic acid  will  be  gone,  but  tfiere  will  be  a  chalybeate  one  in 
it$  dead ;  tlie  same  as  that  in  all  waters  impregnated  by 
Iron. 

Ohttrvation.  What  i*  calked  common  Soda  IVatrr^  will  answer  the 
above  purpose  e<pialfy  well ;  but  In  this  case^  the  filings  mu»t  be  put  into 
the  botde  hefure  the  carlionated  writer,  otherwise  ita  well»known  unma- 
nag^ble  aaturc  will  prevent  it,  alter  bottling. 

ctxxvni. 

Affinity  of  Lime  for  Carbonic  Acid. 

If,  to  half  a  wine  glass  of  clear  Lime  Water,  a  small  quan- 
tity of  water  impregnated  with  CarlK>nic  acid  he.  added,  a 
white  precipitate  of  Carbonate  of  lime  will  immediately  take 
place,  whicli  will  render  the  liquid  milky. 

CfUervatimu  The  same  will  happt-ri  if  carbonic:  acid  gas,  from  a  mix- 
tore  uf  oubonatr  of  mai(nesia,  or  lime  with  sulphuric  acid  m  a  tubulated 
rf tort,  be  let  up  ioto  a  unifill  j^r  of  time  water  over  mncmtf.  The  cau«e 
af  ihc  milky  appearance  ts  the  iiitoluhilily  of  the  new-formed  vali^  vi*. 
the  carbunatc  ot  lime. 
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CLXXIX, 

Affinity  of  the  Acids  for  Iron. 

Over  Iron-filings,  in  a  wine  glass,  pour  a  small  quantity 
I  of  either  of  the  following  acids,  in  a  diluted  state,  viz.   the 
'  Sulphuric^  Nitric,  Muriatic,  or  Acetic,  each  of  which  hm  the 
I  power  of  attacking  the  iron.    During  all  these  combinations, 
violent  effervescence  will  take  place,   occasioned  by  a  rapid 
,  disengagement  of  hydrogen  gas  from  the  water,  which  is  dc- 
I  composed  by  the  mutual  action  of  die  metal  and  the  acid. 
But  when  the  nitric  acid  is  used,  a  great  deal  of  nitrous  gas 
urill  be  erolved.     The  ultimate  products  of  these  combina- 
tions will  be  either  sulpliate,  nitrate,  nrunatie,  or  acetate,  of 
iron,  according  to  the  acid  employed.     The  solutions  should 
be  evaporateaatid  crj  stall!  zed ;  or  put  into  phials  for  future 
I  use, 

CLXKX. 

INecessity  of  the  Presence  of  Watek,  to  promote 

ditrnkal  JciiofL 

If  the  strongest  Nitric  Acid  be  poured  on  Mercury,  in  a 
rine  glass,  very  little  or  no  action  will  take  place  between 
|the«e  sulistances;  butj  if  water  be  added,  an  immediate  so- 
li tiun,  attended  by  a  most  active  uffervescence,  or  iiahent 
Qotioo  of  the  mercury  in  the  fluid,  will  take  place.  During 
liis  cag€^ne^s  of  the  two  liodics  tu  unite,  a  variety  of  colour, 
ut  chiefly  green,  will  be  presenfed  to  the  t  ve ;  and  nitrous 
imes  win  be  disengaged  in  abundance.  When  the  cffer* 
cenoe  ceases,  the  nietal  will  be  dissolved,  and  the  wliole 
onverted  into  a  traiigjmrent  hqnid^  like  water.  If  a  small 
kuanttty  of  the  metal  should  remain  undissolved,  afler  the 
ction  ceases,  a  s^light  addition  of  tlie  acid  will  cause  the  eiTer- 
ace  and  solution  to  recommence.  Evaporation »  in  a 
iarm  place,  will  ctmvert  this  solution  into  Crystals  known 
the  name  of  Nitrate  of  Mercury. 

Ofrfrrvffl^>n#.  Here  Oie  water  acts  ai  a  medium  of  solution,  not  orly 
1%  dilutin^^  the  acid,  and  Ihux  eniibliii^  it  to  attack  the  mi'tal  by  at  Iht^g 
liurfacc;  ItuiaUo,  hy  iih  own  decomposition,  affurding  oxygen  to  tb«  me- 
dial, which  by  Bomemtmis,  it  muit  nave,  before  it  can  be  acted  on  by  the 
til) trie  acid. 

When  metallic  oxides  are  acted  on  by  tlie  acids,  they  require  w.itcr 

nlf  to  ti}IuU  the  acid  ;  or  in  other  words,  to  i^ive  it  a  larger  .•^arfnee; 

'f  themadves  must  be  first  oxidised  by  dtjcoinnnsitiori  of  the 

TC  they  cdn  be  acted  ofi  or  disanlvtvl  by  aclil?..    Concujtfated 

iri'ie,  m  geirral,  injured  orcr  metals*  arc  atmoit  as  int^rt  a^  hu  mucU 

ML 
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CLXXXl. 

Two  Bodies  frkvented  vrobi  actingon  each  othee 

Btj  ilie  intcrventimi  of  a  Third  Body. 

Pour  into  ^  tall  gljiss,  a  dram  of  carbonate  of    ,r^^^^ 

Eotass,  dissolved  in  an  ounce  of  water  :  introduce,     ^^=-==^ 
V  means  of  the  dropping  tube  under  this,  a  dram 
o?  muriate  of  soda  tlissolved  in  half  an  ounce  of 
water.  This  last-mentioned  solution^  from  its  spe^ 
dfic  gravity,  will  remain  underneath.     Introduee 
now  oy  tl\e  same  tube^  half  an  ounce  of  sulphuric 
mcid,  diluted  by  half  an  ounce  of  water ;  this,  from 
its  still  greater  specific  gravity,  will  remain  beneath 
both  the   others.    The  three  layers  of  fluids  will 
now  remain  at  rest ;  for  the  muriatic  acid  of  the       Vi 
muriate  of  soda  being  perfectly  saturated  by  the 
riotla,  and  having  less  affinity  for  the  potass  than( 
for  it,    the  two   fluids,  containing  carbonate 

Iotas8  and  muriate  of  soda,  exert  no  action  upon  each  other, 
n  the  Baute  way,  the  sulphuric  add  has  not  the  power  of 
eeparating  the  soda  from  the  muriatic  acid,  as  these  two  last 
suDstanct^s  have  a  superior  affinity  for  each  other  than  soda 
ha3  for  sulphuric  acid.  On  the  tither  hand,  the  sulphuric 
aeid  is  prevented  by  the  solution  of  muriate  of  soda,  from  ex- 
erting any  influence  on  the  carbonate  of  potass.  In  this 
quiescent  state^  tlien,  they  will  remain  until  the  whole  is 
agitated^  wlien  tJie  sulphuric  acid  wiU  seize  on  the  potass^ 
driving  off  the  carbonic  acid  with  great  effervescence. 

Obaervaiwri'  In  uiing  tlie  dropping  tube,  as  above  directed  (iee  plate  3> 
the  fluid  must  be  iirst  poureti  in,  and  the  fore  finger  platied  on  the  top, 
■o  ai  to  close  llie  aperture  completely,  whilst  the  tube  is  held  between 
the  thumb  and  middle  fiu^cr.  Now  immerse  the  tube  fn  the  flotd  in  the 
glafls,  and  when  the  capillary  point  is  ui  the  bottom,  withdraw  the  fore 
Sriaer,  «o  that  tlie  air  may  press  oci  the  fluid  in  the  tube«  The  coiiiequencse 
wifi  be,  that  the  tube  will  be  cmptieii  in  a  few  seconds,  without  diitiirb- 
iiTg  tliat  iu  the  gh^,  further  than  raising  it  gently  above  Itself* 

CLXXXl  I. 

Thr  Solutiom  of  Bodies  in  Acids  intercepted  by 

Medmnical  Presmre, 

Put  into  a  Florence-flask  some  powdered  Carbonate  of 
lime,  (Chalk) J  and  pour  over  it  some  dihiteil  Sulphuric, 
Muriatic,  or  Nitric  Acid;  immediate  effervescence  will  be 
tlie  consequenee.     Now  stop  Uie  moutli  of  the  flask  with  a 
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cork ;  die  effervescence  will  instantly  stoDj  upon  the  same 
principlei  that  fluids  refuse  to  boUj  when  the  Buperincuinbent 
pressure  is  to  a  certain  extent  greater  than  usual.  If  the 
cork  be  withdrawn,  the  effervescence  will  be  resumed. 

Otuervationi.  The  agitated  motion  of  bodies  uiiderjerorng  solution^  dof» 
not  difier  horn  ebulJilion  ;  for,  m  both  case9»  the  fluids  vaporize  ;  and 
wh«ti  thiB  pressure  is  used,  the  ascension  of  vapour  mu^t  slop,  not  havinif 
iiAdtffU  mechanical  force  to  overcome  the  power  of  the  body  which 
putties  upon  k. 

Tbii  experiment  may  be  varied,  by  pouring  nitric  acid  OTer  mercury 
in  a  ^  me-f  lass,  and  by  placing  tlie  palni  of  the  hand  closely  over  it,  when 
ibe  effenrescence  ii  ^iiig  on.  The  same  phenomena  will  take  place. — 
Care  must  be  taken,  however,  to  wipe  the  edges  of  Uie  ghis»»  in  caseanj 
of  tlie  add  may  have  rallen  upon  it;  as  it  will  leave  a  atain  upon^  and 
perhaps  may  burn  the  hand. 

CLXXXIII, 

SoLCTioK  OF  Tin  in  Nitrous  Acid* 

Pour  half  an  ounce  of  Nitrous  Acid  over  half  an  ounce  of 
granulated  Tin  (PuUis  Stanni)  in  a  tumbler:  very  httle 
action  will  take  place,  owinp  to  the  itmbility  of  botn  sub- 
ttances  to  present  to  each  otner  a  sufficient  surface.  But  if 
an  ounce  of  water  be  added^  a  very  violent  commotion  will 
ensue,  during  which,  the  Tin,  in  an  oxidated  state,  and  of 
a  V  el  low  colour,  wilJ  be  ?»een  to  run  up  and  down  irom  the 
bottom  to  the  surface,  whilst  a  great  quantity  of  Nitrous  Gas 
tft  disengaged.     This  Solution  is  the  Nitrite  of  Tin. 

CLTXXIV. 

Phkparatioh  of  Muriate  of  Tin. 

Put  an  ounce  of  granulated  Tin  into  a  Florence-flask,  and 
pour  over  it  two  ounces  of  pure  Muriatic  Acid.  Place  the 
Rctorl  over  a  lamp,  and  apply  heat  until  the  solution  is 
complete  :  this  solution  will  be  colourless,  and  should  be  pre- 
lenred  in  a  well  stopped  phial,  and  in  a  dark  place. 

OUerwium.  The  aboFe  solutions  of  Tin,  as  will  be  aeeu  hereaflert 
ire  much  uaed  by  dyers. 

CLXXXV, 

Action  of  Nitric  Acid  on  Copper. 
Put  two  drams  of  Copper  fS lings,  or  turnings,  into  a  wine- 
gkiB^  and  pour  over  them  four  drams  of  Nitric  Acid,  diluted 
with  two  or  tlirce  drams  of  water.  A  violent  action  will  im- 
mediately commence,  and  continue  unlil  the  whole  of  the 
Copper  IS  dissolved.     The  resulting  compound,  %vhich  is  a 
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solution  of  Nitrate  of  Copper^   will  be  of  a  colour  l]etWG€ii 

Keen  and  blue.   'This  solution  may  be  immediately  crystal- 
led by  evaporation ;  or  preserved  in  a  vessel  for  use. 

CLXXXVI. 

Action   of   Nitric   Acjd   on    Copper; 
As  exemplified  in  the  art  ofEt^hifig  nponCopper-plaies.  ' 

Wann  a  plate  of  Copper,  and  rub  it  over  on  both  sidet 
with  bees-wax ;  or  immerse  the  plate  in  a  suflficient  quantity 
of  the  melted  wax.  If  the  surface  be  uneven,  warm  it  gently 
at  the  fire,  in  order  that  the  wax  may  run  quite  level. 

When  coid,  etch  uj)ou  one  side  of  the  pbtc,  with  a  com- 
mon Blocking  ueedle,  or  steel  |x>int,  any  design,  writing, 
landscape,  or  other  subject ;  taking  care  that  all  the  lines  or 
marks  are  cleanly  ma<ic  through  the  wax  to  the  surface  of 
the  copper.  When  the  denign  is  prepared,  lay  the  plate 
flatj  with  the  etching  upwarm,  in  a  place  wliere  it  may  not 
be  disturbed,  and  then  smear  the  upjicr  surface  over  with  a 
feather  dipped  in  Nitric  Acid:  leave  it  in  this  state,  until 
the  copper  has  been  suffifiently  acted  on  ;  this  may  be  known, 
by  wasning  it  over  with  cold  wattr,  which  dissolves  the  Ni- 
trate of  Copper:  if  the  marks  are  not  sufficiently  deep,  lay 
on  more  acid.  After  the  design  ha^  been  completely  formeti, 
dip  the  plate  in  hot  water  ;   this  will  melt  off  the  wax. 

Obxeriations,  Bees  waXj  (for  the  .sake  ofsimulkhy,  in  a  mere  eiperi- 
ment)  is  tiirecteti  for  use  hen-,  but  a  coiTipw?itujii  of  waij  asphaltum^ 
iibck-pitch,  and  Burg^undy- pitch,  U  eniploye<l  by  artists.  They,  alio, 
lilackcn  the  surface  of  the  coatiMji^  hy  the  smtake  of  a  candle,  m  order 
Uiat  the  marks  of  the  needle  may  lit;  better  ktiowTi< 

CLKXJIVir. 

Action  of  thk  Nitric  and  Muriatic  Acids  oh  Gold. 
If  pure  Gold  is  immer&ed  in  Nitric  Acid  in  any  degree  of 

concentration,  it  will  not  be  acted  on,  Neither  will  solution 
take  place  when  this  metal  is  expensed  to  JVIuriatic  Acid. 
But  if  a  dram  of  Nitric  Acid,  ana  four  drams  of  Muriatic 
Acid  be  poured  over  a  seven -shilling-piece  :  or  ratlier  over  a 
piece  of  pure  Gold  of  that  weight,  a  violent  action  will  iai- 
mediately  be  set  up,  accompanied  hy  a  copious  evolution  of 
Nitrous  Gas,  This  solution,  wliich  h  ttie  Nitro-Muriate 
of  Gold,  and  of  a  yellow  culjur>  shouhl  Ix*  kept  for  further 
use. 

This  Experiment  may   he  xaried,   by   drojiping  into  the 
^Compound  Solvent  as   niueh  Gold  Leaf  as  it  will  dissohe. 
For  this  porpj.^e.  Gold  hei\i\  bein*;  made  of  the  purest  Gold» 
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I  IS  a  much  better  substance  than  guinea  or  jeweller*s  Gold  ; 
as  these  substances  (being  alloys  of  Gold  with  other  metals) 
would  afford  an  adulterated  solution  of  Gold  improper  for 
experinient.  One  hundred  grains  of  gold  require  for  their 
solution  two  hundred  and  forty*six  of  this  mixture. 

If  the  pure  solution  be  set  aside,  it  will  soon  be  transformed 
into  very  beautiful  small  crystals  of  a  deep  yellow  colour. 

Observations,  The  combination  af  acida  abnve-prtfjicrihtd  \s  what  ba? 
been  usually  termed  aqua  regta,  from  its  pow^^r  ul"  dissuiviiig  gold,  which 
resists  the  action  of  every  other  nienstniunu  Tlie  phenomena  of  the 
solution  of  ^nld  in  nitro-munatic  acid  have  been  accounted  for  in  many 
ways*  The  foJJowing  opinions  arc  offered  lb  the  reader's  consideration. 
Is  ti  not  probablef  that  what  is  called  nitrO'muriattc  acid  is  merely. 
diluted  chlorine?  That  the  reason  that  ihiii  substance  has  the  power  of 
dissolving'  gold^  is,  that  the  nitric  acid  gives  up  an  excess  of  oxygen  to 
combine  with  an  excels  of  hydrogen  in  the  muriatic  acid,  to  form  water? 
And  that  thus  three  substancei  are  formed,  viz.  nitrous  acid,  chloric  aeit!, 
and  water.  If  we  adopt  the  term  hydrochloric  acit!  for  muriatic  acid, 
because  that  substance  is  known  to  consist  of  hydrogen  and  chloric  acid, 
the  question  will  be  set  in  a  clearer  It^ht,  When  gold,  then,  h  dmoived 
by  the  union  of  the  nitric  and  hydroddoric  acidsj  instead  of  that  metal 
tieiiif  previously  oxidised  by  tJie  nitric  acid,  beibre  solution  in  tiie  hy- 
dnxmloric  ;  may  we  not  suppose  that  the  nitric  acid  merely  rids  the  hy- 
drockfic  of  its  hydrogen,  and  coji verts  it  into  chloric  acid  which  has  the 
power  of  Itself,  without  any  other  assistance,  of  dissolving  gold  ;  and 
tlot  what  is  ealled  nitro-muriate  of  gold.  Is  tnere  chlorate  of  gold  ?  When 
fold  if  reviT^  from  the  nitro-muriate,  or  rather  chlorate,  uy  exposure 
to  hrdrogen  ga9»  or  sulphurous  acid  gas,  is  it  not  probable  that  the  ver^ 
coaLbinadotvof  this  substance  with  cldorine,  in  a  molit  state,  converts  it 

I   infeD  hydrochloric,  which,  being  unable  to  hold  the  metal  b  solutiouj  pre« 

I  dpiatesit? 

CLXXXVIII. 

NlTRQ-MoklATlC  SOLUTION  OF  PLATINUM* 

Proceed,  in  all  respects,  as  in  the  last  Experiment ;  eit- 
cept  in  using  small  portions  of  Platinum  instead  of  G^ld  ; 
and,  as  a  solvent,  use  the  following  projKJrtions  of  the  acids, 
vix,  half  an  ounce  of  Nitric  acid,  and  one  and  a  half  ounce 
of  Muriatic  acid.  The  solution  will  be  Nitro-muriate  of 
Platinum. 

Ob$eri*aiwft.  In  a  i^imilar  way,  paltadium  may  be  dissolved  in  the 
nitrD-murialtc  acid  :  the  product  being  of  a  beautiful  scarlet  colour. 

CLXXXIX. 

Solution  of  Gold  in  Chlorine* 
Immerse  Gold-leaves  in  liquid  Chlorine;  they  will  imme- 
diately disappear,  being  dissolveil.  Continue  to  supply^ 
leaves  as  long  as  they  disappear.  This  is  the  Chloride  of 
Gold,  and  is  very  similar ^  in  every  respect »  to  what  is  termed 
Nitjo-muriate  of  Gold* 
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CXC, 
Two    MiTALS    IK    CONTACT, 

Ackdon  with  more  Euergi^  by  an  Jcidj  0mn  one  MeiaL 

Pour  some  diluted  Monatic  Acid  into  a  Wine  G]as9 
immerse  an  Iron  rod,  only  a  slight  action  will  take  place ; 
but  if  the  end  of  a  Silver  spoon  be  made  to  touch  the  Iron 
under  the  licjuid,  a  Galvanic  circle  will  be  formed,  and 
die  Acid  will  be  decomposed  with  great  rapidity,  giving  out 
Hjdmgen  Gas,  not  only  where  it  is  in  contact  with  the  Iron, 
but  also  where  in  contact  with  the  Silver  spoon* 

cxci» 

Union  of  Hydrogen  Gas  with  Chxoeinx  Ga& 

Provide  a  Jar  with  a  narrow  neck,  and  ground  stopper^ 
(See  apparatus  for  Gases)^  place  it  on  the  shelf  of  a  Mercu* 
rial  trough.  Now  pass  up  into  it,  as  nearly  as  can  be 
I  guessed,  equal  volumes  of  Chlorine  and  Hydrogen  Gas^. 
Tie  a  piece  of  bladder  over  the  neck,  and  let  it  stand  for  i^ 
day  or  two ;  then  take  off  the  bladder,  and  immerse  the 
neck  of  the  Jar  under  water.  Take  out  the  stopper  in  that 
aituation;  the  water  will  immediately  rush  up  and  fill  the 
Jar,  This  vacuum  is  accounted  for  by  the  union  of  the 
GaseSj  in  forming  Muriatic  Acid  Ga«,  or  Hydrochloric  Gss, 
which  will  be  rapidly  absorbed  by  the  water. 

cxcti. 

Cdini:#NATTioN  of  Niteoub  Gas  and  Atmospbekic 

If  Nitrous  Gas  be  passed  into  a  Jar,  (one  third  filled  witll 
Atmofipheric  Air,)  over  Mercury  in  the  Pneumatic  tiou^h; 
the  compound  of  the  two  Gases  will  be  Nitrous  Acid,  which 
is  of  a  reddish  brown  colour.  Here  botli  the  Oxygen  and 
Nitrogen  Gases,  of  which  the  Atmosphere  is  composed^ 
combine  with  the  Nitrous  Gas.  If  previously  to  the  mix 
ture  of  the  Gases,  a  piece  of  Litmus  paper  be  moistened, 
and  attached  to  the  inside  of  the  Jar,  it  will  be  reddened 
MA  soon  as  the  Nitrous  Add  is  formed. 
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cxciir. 

Variation  of  this  Effect, 

as  a  Test  for  Nitrous  Gas, 

Lift  iuddenly  a  Jar  containing  Nitrout  Gas,  from  the 
I  Pneumatic  shelf,  and  present  its  open  end  to  the  Atmosphere, 
[by  holding  it  in  an  inclined  position.  The  Gas  wliich  was 
I  formerly  transparent  and  invisible,  will  now  be  converted^ 
l(by  combination  with  the  air)  into  Nitrous  Acid  Gas,  which 
lirill  fill  tJje  Jar  with  reddish  dense  fumes, 

cxcnr. 
Water  psoditced  by  the  Combination 

of  Hydrogen,  and  Oscygm  Gases. 

Charge  two  vessels,  (See  Plate  10.)  one  with  Oxygen  and 
*  other  with  Hydrogen  Gas ;  and  let  communicating  tubes 
each  meet  at  the  opposite   sides  of  an  e^haustm  glass 
iGlobe.     When  the  cocks  are  turned  and  the  Gases  begin  to 
ish  in,  they  must  be  fired  by  the  electric  spark.     A  most 
itiful  combustion  will  be  kept  up,  and  a  continual  forma- 
m  of  Water  will  be  the  consequence  of  it,  as  long  as  the 
Gws£s  are  supplied.     I'he  water  as  it  is  formed  will   be  seen 
^  triclcle  down  the  sides  of  the  Globe;  audits  weight,  when 
t  experiment  is  at  an  end,  will  be  found  to  be  equal  to  tliat 
|ixf  the  two  Gases  before  combustion, 

OifMrrvationi,      Two  or  three  hatidfulls  of    pure  Unre  should  he 

own  into   the  hydrogen   ga6-li4>Ider  to  &€e  it  from  anj  accidental 

m\c  acid.    Also,  a  «TnaJI  quantity  of  muriate  of  lime  shouki  be 

■ttered  throughout  the  tube*  which  lead  to  the  globe,  to   free  the 

from  mobture.    The  proportions  of  these  gases,  required  for  the 

ation  of  every  100  |,Tains  of  water,  are  85  grain j,  m  weight,  of 

pxjgen,   and   15  of  hydrogen    gas.     About  3  pints  of  water,  is  the 

atest   quantity  ever  obtained  in  this  way.     On  this  occasion,  tliere 

Wtre  expended  about  360  gallorii  of  hydrogen  and  ^00  of  oxygen  gas* 

't  b  caid  tliAt  a  French  chcinbt  has  produced  water  kam  oxygen  and 

I  gases,  merit ly  by  compression. 

CXCT. 

Metals  ikcbeaseb  is  Weight 
by  Combination  mth  Ojcygcn. 

Wd^  a  dram  of  very  slender  Iron  wire;  roll  it  up  in  a  coil, 
^  1  deposit  it  in  the  bowl  of  a  common  tobacco  pipe.  Place 
I — I  bp^^pgn  thg  \^i^  0f  n  orrate   in  which  there  is  a 
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clear  fire,  and  heat  it  red  hot.  Whilst  the  wire  is  heating, 
attach  a  bladder  containing  Oxygen  Gas  to  the  mouth-end 
of  the  jiipc,  so  that  it  shall  be  perfectly  air-tight.  Now  press 
the  bladcler,  so  that  liie  Gas  may  escape  into  the  bowl  over 
the  red  hot  Iron  wire*  The  Iron  will  burn  like  any  other 
combustible,  and  will  combine  with  the  Oxygen,  being  thup 
transformed  into  afi  Oxide  of  Iron.  In  a  cold  state  tliis 
combination  would  not  take  place,  as  it  is  only  at  a  red  heat 
they  have  such  affinity  for  each  other.  If  the  bowl  ha«  been 
kept  free  from  dust,  and  the  Oxide  weight^!,  it  w^ll  be  found 
to  DC  one  dram  and  twenty  grains  instead  of  t!ie  one  dram 
aa  originally  employed.  Whence  this  accession  of  weight? 
Twenty  grains  of  Oxygen  have  combined  with  the  dram 
of  Iron. 

Observations.  The  blidder  should  be  fillt- »1  fwcm  ajar,  nnil  the  iicck 
tied  loir  down,  so  that  the  end  of  Ihe  pipe  may  tnter  at  Uir  top  aind  be 
listened  a  little  ahovi%  When  this  is  done,  the  lower  festt-i^^ng  tj  Id 
bf  taken  off.  The  pipe  should  be  proved  to  be  cleati  by  blowing 
through  It. 

XCVJ. 

Combination  of  Sltlpjiur  with  Potass. 

Rub  together  very  smaitly  in  a  mortar,  one  ounce  of  Sul 
phur  with  the  same  c|Viantity  of  Potabs,  When  properly 
combined,  tlie  colour  will  be  dark  green,  Sulphuret  uf  Potasa 
being  formed.  Ibis  substance  should  \ye  kept  in  a  well 
stopped  pliial^as  it  is  very  liable  to  abstract  moisture  from  the 
Atmosphere,  by  whidi  Sulphuretted  Hydrogen  is  formed  : — -i^ 
a  Gas  of  a  most  fetid  and  disa<rreeable  odour. 


cxcvu. 

Anotiier  Mode  of  Combination. 

Put  into  a  Crucible,  aji  ounee  and  a  half  of  Sulphuivl 
with  two  ounces  of  dry  Carbonate  of  PolJiss.  Cover  Uiei 
Crucible  either  by  a  lid,  or  with  clay,  so  tlial  there  shall  be 
a  small  ai>erture  for  the  escape  of  tile  Carbonic  Acid  Gas, 
which  will  quit  the  Akali  when  heated,  'ihe  aperture  is 
to  be  shut,  whenever  a  sfip  of  paper  dipped  in  Lime  water, 
and  held  *ner  it,  ceases  to  be  encrusted  with  Carlxmale  of 
Lime;  this  being  a  prooi"  that  dl  the  Carbonic  Acid  has 
been  ejipellecL  Let  t!ie  whole  now  have  a  dull  red  heat, 
aod  tlien  pour  it  out  while  fused,  on  a  marble  slab.     When 
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tuffictently  cool  to  handle,  enclose  it  in  a  dry  well  stopped 
phmL 

OiMrvafiont,  To  prq>are  Suiphiiret  of  Soda,  proceed  in  all  resp«cU 
with  th«  tame  quantities  erf  sul|>httr  ami  loda  an  of  stilphur  am)  polaM, 
in  the  Ia«t  experiment  These  substancea  have  heen  tertued  Hepara, 
Hepatic  ftiiipoitrSj  &c,  because  iti  coIouF,  they  reiembk  the  liver. 

CXCVIII. 

Combination  OF  Sulphur  with  Iodine. 

Put  a  small  quantity  of  Iodine,  with  the  same  quantity 
of  Sulphur  into  a  phial,  and  Iiold  it  over  a  candle ;  these 
substances  will  speedily  combine,  forming  Sulphurct  of 
Iodine,  which  ii  ot  a  black  colour  and  striated  structure. 


CXCIX* 

Combination  of  Sulphur  with  CRLoRrxE, 

Forming  ThmmofCs  Fuming  Liquor. 

Heat  a  few  grains  of  Sulphur  in  ajar  of  Chlonnc  Gas, 
The  Chlorine  will  be  absorbed,  and  the  result  of  the  com- 
Unation  will  be  a  volatile  fluid,  of  a  red  colour  by  refJerted 
light,  but  a  yellowish  green  by  transmitted  light*  The  va- 
pour of  this  liquid  is  so  pungent,  as  to  cause,  at  any  time, 
the  eyea  to  overflow  with  tears. 

cc. 


PkEPARATION    of    SuLPMURET    of    CilBliON 


Wm      An   earthen    tube,    coated    with  ciay,   is   to   be   pasaei! 
'       through  a  furnace,    similar  to  that  used  for  produting  Hy- 
drogen Ga».  (Plate  11*)     Into  the  tube  are  to  he  put  several 
pieces  of  newly  made  Charcoal,  arrangetl  so  as  ntit  to  choke 
^^2t  up.     To  one  end  of  the  tube  must  be  attached  a  bent 
^H^tiss  tube  tixed    in    a   two-necked  WooIiVs   bottle,  partly 
^^BU  witli  water.     In  the  other  neck  of  the  bottle  is  to  be 
^HIKted  a  safety  tulie.  Let  the  beak  of  a  small  retort  containing 
Sulphur»be  luted  to  the  other  end  of  the  earthen  tube ;  and  un- 
derneath the  retort,  place  a  lamp*   Now  set  fire  lo  the  fuel  in 
the  furnace,  and  when  the  tube  is  red  hot,    kindle  also  the 
lamp  under  die  retort.     When  converted  into  vapour,    the 
Sulphur  will  eorahinc  with  the  Carlxm,   and  lK»th  will    pass 
together  til  rough  the  liil>e  to  l>e  condensed  by  the  water,  Thii 
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dpiMMinci  bein|^  lieavier  than'  Water,  will  sink  in  it^  and  it 
KMyoe  distin^uislied  iVoni  the  Water  by  a  slight  milky 
appearance,  Wheti  no  more  Gas  passers  into  me  bottle, 
tletach  the  apparatus,  and  pour  what  has  been  obtained  into 
H  retort,  containing  dry  Muriate  of  Liine,  and  distil  by  a 
gende  sand  heat,  not  exceeding  llS*".  By  this  distiUation 
pure  Sulphuret  of  Carbon  is  obtained* 

OhMcrmtioni,  This  b  that  substance,  which  in  another  part  of  thia 
vc^tumti  has  been  proved  to  produce,  by  evaporation^  the  most  intense 
i  old.  On  acGouiit  of  lis  great  volatihty,  it  should  be  preserved  in  a 
well  stopped  phiaL 

cci. 

Affinity  of  Sitlphue  fok  Iron. 

Put  a  bar  of  Iron  into  a  furnace,  or  smithes  forge,  and 
give  it  a  white  beat.  Take  it  out  quickly,  and  rub  it  with 
roll  brimstone,  (Sulphur)  holding  it  over  a  bason.  The 
Sulphur  and  Iron  will  combine  and  fall  down  in  drops.  Rub 
the  Iron  thus,  as  long  as  drops  fall  down.  These  drops  are 
Sulphuret  of  Iron,  and  when  congealed,  they  are  to  be 
preserved  in  a  well-stopped  phial.  ^ 

ecu. 

To  Prepaee  Grey  SuLPKtJREx  of  Iron. 

Melt  together  in  a  crucible  3  ounces  of  Iron  with  1  ounce 
and  6  drams  of  Sulphur,  The  Compound  will  be  of  a 
grey  colour,  devoid  of  lustre,  but  magnetic. 


Ohser  vatitmt.    There  is  alio  n  phosphuret  of  iron,  of  nearly  die  i 
colour,  but  possesstnff  lustre.     This  kind  of  cast  Iron  Is  what  is  termed  i 
€oid  shori^  and  roujit  be  purified  before  it  can  be  used  for  purposes  wheri  j 
tenacity  is  an  object. 

ccm, 

PrKPAEATION   of    StTLPHURET   OF    SiLVER. 

Put  a  Crucible   containing  Sulphur  upon   the   fire,   anifl 
when  vapour  arises  from  it,  hold  over  it,  (by  means  of  an 
Iron  tongs  or  forceps,)  a  piece  of  Silver:  the  Silver  %vill  he\ 
quickly   blackened  .  or  encrusted  with  a  coat  of  Sulphuret] 
of  Silver, 

Obiervniion^       This  it  the  mode  imputed  to  the   Hebrew  tnb 
for  making  tlie  silver  coin  of  these  realms  less  troublesome  to  cQfml 
The  ci'ust  or  sulphuret  wbcii  in  considerable  quantity,  i&   aflerwcraa] 
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ex|>09ed  to  a  atrongheat ;  whereby  the  iulphur  is  driTcn  off,  and  the 
ffiJver  is  rcTived.  This  piece  of  Jewiah  ingenuity  b  only  dlscoTerable 
by  the  loM  of  weight  m  the  coiny  as  tbe  impreiAionj  are  ai  marked  as 
ever ;— the  salphuret  being  atruck  off  quite  clean  by  a  smart  blow  of  a 
liuntner  upon  an  anrij. 

CCIV- 

To    PREPAEB    SuLreURBT    OF    ArsENIC. 

(Uted  in  Painting,) 

Put  half  ao  ounce  of  Arsenic  witli  half  an  ounce  of  Sul- 

thur  into  a  well  coTered  cf  ocible,  and  submit  them  to  a  good 
eat:  they  will  soon  meft,  forming  Sulphuret  of  Arsenic^ 
which  is  a  most  beautiful  red  Crystalline  substance  used  as 
•a  pigment. 

ccv. 

Affinity  of  Sulfhub  fdh  Mercuky, 

'hen  two  drami  of  Sulphur  and  one  of  Mercury  are 
rubbed  together  in  a  mortar,  the  yellow  colour  of  tlie  one, 
knd  the  lustre  of  the  other  will  disappear ;  the  whole  l-ieing 
converted  into  a  black  powder,  which  is  the  Black  Sulphuret 
of  Mercury.  If  this  powder  be  put  into  an  Alembic,  and  a 
great  h^t  oe  applied,  the  whole  will  sublime  into  the  Capaule, 
ami  there  appear  in  a  beautiful  red  mas»,  known  by  the  name 
of  Vermilion.  It  must  now  be  powdered,  to  appear  like 
that  known  in  Commerce  as  Native  VermilHon, 


and  add  £ 


ccvi. 


AFFiHiTy  OF  Iodine  for  Pot  ass. 


re  in  a  Wine  Glass,  a  Solution  of  very  pure  Potass, 
and  add  as  much  Iodine  to  it  as  will  continue  to  precipi- 
tate CrvBtals  of  lodate  of  Potass.  Pour  off  the  liquid  and 
wash  the  crystals,  by  pouring  over  them  a  dram  of  strong 
AloohoL     Preserve  them  in  a  phial  for  uie. 

ccvn. 

Affinity  of    Iodine  fob  Ammonia, 

Prepare  a  Jar  of  AmmonJacal  Gas,  and  immerse  in  it  a 
small  portion  of  Iodine.  The  Gas  will  be  absorbed  by  this 
substance,  forming  a  compound^  which  is  ponielimes  of  a 
brown  colour,  sometimes  dark  red,  and  at  others,  possessing 
a  metaJfec  lustre.  These  characteristics  depend  entirely  on 
the  quantity  of  Gas  absorbed 
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CCYIII. 

Union  op  Iodtk£  with  Mercuhv. 

If  a  dram  of  Mercury  be  put  into  a  wine  glass,  and  half 
a  drain  of  Iodine  be  placed  over  it,  a  very  speedy  union 
will  take  place j  accompanied  by  much  iicat  The  compound 
which  is  Iodide  of  Mercury,  will  be  of  a  most  beautiful 
Scarlet  colour ;  and  may  be  used  m  a  pigment 

ccix. 

COMBINATIOK   OF    lODlWE    WITH    PuOSPHOKUS. 

Put  into  a  imall  phial,  or  glass  tube,  a  small  piece  of 
Phosphorus  and  a  Bke  quantity  of  Iodine:  these  two  sub-, 
stances  will  combine  with  extrication  of  heat  (and  sometimes 
light,)  forming  Iodide  of  Phosphorus,  which  is  a  substance 
of  a  hght  brown  colour*  If  this  compound  be  put  into  « 
retort  with  a  very  small  quantity  of  water,  Hydriodjc  acid 
will  come  over,  and  may  be  received  over  Mercury. 

ccx. 

To  PaEPARE  Chloriodic  AciD. 

Prepare  a  jar  of  Chlorine  (las,  and  immerse  in  it  about 
ten  or  twelve  gr^ns  of  Iodine.  The  Gas  will  be  absorbed 
by  the  Iodine  which  will  now  be  changed  to  a  beautiful 
yellow  colour:  this  is  Chloriodic  Acid,  a  solid  subfltanc€« 
which  is  to  be  preserved  In  a  dry  pliiaL  If  to  a  solution 
of  Chlorine  in  water,  some  Iodine  be  added,  hquid  Chlo- 
riodic acid  will  beobtainedf  this  liquid  will  be  of  a  very  deep 
orange  colour. 


CXI* 


Affinity  of  Phosfhorus  for  Like. 


J 


Coat  with  common  clay,  a  quarter  of  an  inch  thick,  a  glass 
tube,  closed  at  one  end,  twelve  or  fourteen  inches  long^  and 
about  half  an  inch  wide ;  with  a  knife,  cut  off  the  coating  for 
about  an  inch,  upwards,  at  the  closed  end,  and  put  into  the 
lube  two  drams  of  Phosphorus  cut  small.  The  pieces  will 
remain  at  the  bottom,  and  may  be  seen  from  without*  Now 
fill  the  tube  as  far  as  half  an  inch  from  the  top,  with  newly 
calcined  Lime,  broken  into  pieces  of  the  size  of  swan  shot ; 
and  place  a  paper  stopper  ratlier  loosely  in  the  mout||  of  the 
tube,  to  prevent  the  access  of  air  as  much  as  possible.     Now 


I 
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lay  the  coated  part  of  the  tube  ina  pan  of  red  hot  charcoal, 
or  (m  a  portable  furnace,  in  such  a  manner,  that  the  uncoated 
end  may  remain  out  of  the  fire,  and  rather  lower  than  the 
other  extremity.  When  the  Lime  becomes  red  hot,  apply 
a  lamp  to  the  rhosphorus  end.  This  heat  will  sublime  the 
Phosphorus  among  the  Lime,  with  which,  in  an  ignited  state, 
it  will  unite,  forming  Phosphuret  of  Lime,  a  brown  substance. 
YlThen  no  more  Phosphorus  remains,  take  the  tube  from  the 
fire,  and  let  it  cool  gradually,  so  as  to  prevent  the  class  from 
being  broken.  Preserve  the  Phosphuret  in  a  weU  stopped 
dry  phiaL 


(     IM    ) 


CHAPTER  A  L 


UXFEBLMENTS  ON  ELECTIVE  AFFINITT, 


XiLECTH'^E  Affinity  i«  that  which  ii  exerted  between 
two  substances  to  the  exclusion  of  a  third.  It  is  often  the 
case^  that  when  two  substances  are  united,  communicatioa 
with  af  third  will  destroy  the  connexion  or  affinity  which 
existed  between  them :  and  instead  of  this  alliance,  another 
will  be  formed,  between  the  new  agent,  and  that  part 
of  die  fonner  compound^  for  which  it  had  the  grcateit 
affinity.  The  meaning  of  elective  aftinity,  then^  is,  that 
the  third  body,  has  the  power  of  making  an  election^ 
according  to  its  nature,  of  whatever  body  it  shall  unite 
itself  With  from  the  first  and  second.  If  the  second  be 
chosen,  the  first  shall  be  excluded ;  or  if  the  first  be 
chosen,  tlie  second   shall  be  excluded. 


ccxir. 

GeEATSE  AfFlNlTT  OF  PoTASS  AND  SoBA  FOE  AciDS 

THAN  FOR  Oils. 

Dissolve  half  an  ounce  of  common  soap  in  a  tea-cup  with 
a  little  warm  water;  when  it  is  quite  clear  decant  it  into  a 
wine  glassj  and  pour  into  it  lO  drops  of  SuIpKuric  or  Mu- 
riatic Acid.  The  tallow  of  the  soap  will  be  precipitated, 
and  being  lighter  than  the  water  will  swim  on  its  surface. 
This  precipitation  is  owing  to  the  greater  affinity  which  the 
Alkali  has  for  any  acid  than  for  fat  or  resin. 

Olitfrvaiion**     In  this  way,    tallow  ig  precipitated  on  the  surfAceof^ 
water  (from  the  New-nver  and  Thames  for  example)  in  a  wash-^hand 
htmn,  frum  the  quaJitity  of  acid  held  in  iolulion,    ui  combination  with 
earthi,  ^c» 
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CCXIII. 

Obi)£&  of  Affinity  of  some  of  the  Acms  for  Potass. 
Jcetic  greater  than  CaHmnic, 

Put  some  Carbonate  of  Potass  into  a  tumbler,  and  pour 
o?er  it  diluted  Acetic  At- id ;  (commoti  distilled  vinegar ; 
which  must  previously  be  proved,  by  Baryte»,  to  coTitain  no 
Sulphuric  Acid.)  1  his  Acid  will  dissolve  the  Potass  and 
expel  the  Carbonic  Acid  with  effervescence.  The  newly 
formed  compound  will  be  Acetate  of  Potass, 

ccxiv. 
MuiiATic  greatee  than  Acetic- 

Into   the  newly  formed  solution  of  Acetate  of  Potass, 
[pour  some  Muriatic  Acid  as  long  as  an  Acetic  smeU  arises 
fmiEn   the   tumbler:    this   smell   will   be  occasioned  by  the 
expulsion    and    evolution  of  the  Acetic  Acid,       The  new 
compoiuid  will  be  Muriate  of  Potass.     This  salt  will  crys- 
tallize in  cubes,  and  is  slightly  deliquescent. 

ccxv. 

NiTlIC  GREATER  THAN  MoRlATIC 

Into  the  solution  of  Muriate  of  Potass  obtained  in  the 
last  experiment,  pour  some  Nitric  Acid;  this  wilt  expel  the 
Muriatic  Acid  ;  and  a  quantity  of  Nitrate  of  Potass  will  be 
hAA  in  solution.  This  salt  may  be  crystallized ;  but  the 
crystaU  are  rather  irregular,  presenting  a  variety  of  forms. 

ccxv  I. 
SULJ»HURIC   OBEATEX    THAN    NlTXIC 

Inid'  the  solution  of  Nitrate  of  Potass  obtained  in  the 
I  last  experiment,  pour  some  Sulphtiric  Acid ;  a  solution  of 
I  Sulphate  of  Potass  will  now  be  formed.  This  salt  may  be 
I  crystallised  in  six  sided  prisms  having  pyramidal  tops. 

06#fr9alt<mi.  The  order  of  affinity  of  potau  for  the  different  adds, 
III  ^ovod  bj  the  forego mg  experimefits  to  be  as  follows  :  carbonic  acitl ; 
setic  Acid  ;  muriatk  acid ;  nitric  acid  ;  and  sulphuric  acid.  For  the 
0t  of  these  it  haa  jgreater  a^nity  than  for  an j  of  tlie  others  ;  and  for 
{the  firat  loss  than  for  &nj  that  follow ^  If  these  experiments  are  asniited 
'  heal  the  result  will  be  more  itati  a  factor  j,  as  the  dillcrcnt  aciilt  dis- 
1  may  be  receiFed  from  a  tubulated  retort  into  a  receiver^  and 
llWti  profed  bj  tests. 
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CCXVtI. 

Oabea  of  Affinity  or  SnLpnnRir,  Moeiatic,  akb 

Carbonic  Jcidi  for  Lime, 

Put  some  powdered  Carbonate  of  Lime  (clialk)  inta  a 
tubulated  retort  with  wator^  and  pour  some  Muriatic  Add 
over  it  After  the  expulsion  of  conunon  air,  immerse  tbe 
beak  of  the  retort  under  a   glass,    containing  Ammoniacal 

r  placed  over  Mercury :  a  gas  will  ascend,  which  ttmy 
proved  to  be  Carbonic  Acid  Gas,  hy  its  union  witn 
the  Ammoniacal  Gas;  both  forming  a  sohd  salt,  the  Carbo- 
nate of  Animoiiia.  The  compound  in  the  retort  will  be 
Muriate  of  Lime.  If  when  all  the  Carbonic  Atid  Gas  is 
driven  off,  Siilplmric  Acid  be  poured  into  the  retort^  and  its 
beak  be  immersed  under  another  jar  containing  Ant moniacal 
Gas,  Muriatic  Acid  Gas  will  ascend  in  the  jar,  and  combine 
with  the  Ammonia,  forming  also  a  solid  salt  called  Muriate 
of  Ammonia,  a  substance  ocstitute  of  smell,  although  both 
the  articles  used  in  its  formation  possess  separately  a  most  pun- 
gent odour.  The  salt  now  left  in  the  retort  will  be  an  in- 
soluble one,  namely^  the  Sulphate  of  Lime :  whereas,  the 
former  one,  the  Muriate  of  Lime,  is  one  of  the  most  solu- 
ble salts ;  and  the  one  before  that,  the  Carbonate  of  Lime, 
is  only  partly  soluble. 

CCXVTtf* 

Action  of  Fluobic  Acid  on  Caebokat£  of  Ammonia^ 
Into  a  leaden  bottle,  containinc;  diluted  Fluoric  Acidi 
put  some  Carbonate  of  Ammonia  until  effervesce ilfee  ceases,  ia 
consequence  of  the  escape  of  all  the  Carbonic  Acid  Gas. 
The  Fluoric  Acid,  in  combining  with  the  Alkali,  will  form 
Fluate  of  Ammonia ;  which  Salt  is  an  excellent  test  for 
Lime  in  solution. 

Affinitv  op  Fluoeic  Acid  for  Silica;  exemflifibd 

Va  the  art  of  etching  upon  Glass, 

Procure  several  thick  c!<^ar  pieces  of  crown-glass,  and 
immerse  ll*em  in  melted  wax,  so  that  each  may  receive  a 
complete  coating.  Wlien  perfectly  cold  draw  on  them  with 
m  6ne  steel  pt/mt^  Houers  trees,  houscH,  portraits.  See* 
Whatever  parts  of  the  drawing  are  intended  to  Ite  corroded 
by  the  Acid,  should  be  perfectly  free  from  the  least  par- 
ticle of  wax.     When  all   these  drawings  arc  finished,  the 
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pieces  of  glass  must  be  immerted  one  by  one  in  a  square 
leaden  box  or  receiver,  where  they  are  to  be  submitted  to 
the  action  of  Fluoric  Acid,  or  Fluoric  Acid  Gas. 

It  will  be  necessary  to  have  some  water  in  the  receiver 
for  the  absorption  of  the  superabundant  Gas ;  and  the  re- 
ceiver shouia  have  a  short  leaden  pipe  attached  to  it  for  the 
reception  of  the  beak  of  the  retort.  Thin  should  be  well 
luted  with  wax.  At  the  top  of  the  receiver  there  h  a  slid- 
ing door  for  the  admission  of  the  plates  ;  this  is  to  be  well 
kited  whilst  the  Gas  is  acting.  When  the  glasse**  are  suf- 
ficiently corroded,  tliey  are  to  be  taken  out ;  and  the  wax 
is  to  be  removed  by  first  dipping  them  in  warm,  and  then 
in  hot  water.  Various  colours  may  now  be  applied  to  the 
oorriKled  parts  of  the  glass,  whereby  a  very  fine  painting 
may  be  executed.  In  the  same  manner,  sentences  and  ini- 
tials  of  names  may  l>e  etched  on  wine-glasses,  tumblers,  Hcc, 

Ob^tvations,  Glass  may  also  be  etcheel,  by  immtTsing'  ]t  in  liquid 
fhioric  atid,  after  havit]^^  been  coated  wkb  wax  and  drawn  i>n  ai  Jn  thk 
la^t  experiment  There  h  this  differences  howe^^er,  in  the  use  of  the  liquid 
nnd  the  gas,  that  the  fnnrier  renders  the  etching  iraHtparenf,  wmlat 
that  produced  by  the  fsjas  is  tiuitt;  oparjue, 

III  ihi»  experiment  ihe  potass  of  the  glass  is  let  free,  whilst  the  silei 
rr  sand  is  acted  an  ;  conseqvttmtly  no  ressel  of  ^laai  can  eirer  be  em- 
pioyed  with  lafeiy  to  contain  this  acid  in  a  liquid  state,  as  it  would  »oon  be 
corroded  into  holes.  It  if  therefore  generally  preserved  in  Imien  bot- 
lJ«,  on  which  it  ha*  no  power  to  act.  The  first  attempt  to  engrave  on 
(class  t»T  means  of  fluoric  acid,  wa«  made  on  May  18,  1787,  at  Thou- 
loLise,  by  IVL  de  Puymaurin- 

The  following  is  a  %ure  and  description  of  the  necessary  apparatus. 
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jl.  The  lamp  stand. 

3,  The  argaiids  lamp,  hanng  a  feeble  flame. 

c.  The  leaden  retorL 

B,  A  leadcfi  lengtheiiing  tube  iDierted  in  tlie  bottom  of  the  Teaden  box 
or  receiver* 

s,  The  leaden  reiseirer  where  the  unwajLed  paitB  of  the  gbiaa  are 
corroded. 

r,  A  stand  for  iuppordng-  the  receiver. 

o,  o,  Two  pieces  of  glaas  hung  within  the  tecelvcT. 

H,  A  dniibjt;  ttrltt^m,  in  the  lovver  one  ibe  tube  from  the  retort  is  in- 
serted:— the  iip|>er  line  It  perforated  with  holes  for  the  greater  trant- 
fusioD  of  the  gas  through  tlie  receiver, 

ccxx. 
Simple  method  of  etchikg  Glass;   as  applied 

To  Thermometers^  ^t\ 

Coat  the  ^kss  to  be  graduated^  5lC.,  with  yellow  wax, 
and  trace  with  a  steel  point  whatever  is  intended  to  be  etched* 
Now  dip  the  glass  in  Sulphuric  Acid,  and  shake  o%'er  it 
some  6ne  pulverised  Fluate  of  Lime  (Fluor  Spar).  This 
salt  will  he  decomposed  hv  the  affinity  of  Lime  for  Sulphuric 
Acid.  Accordingly,  tlie  Fluoric  Acid  will  be  set  fpee  to  at- 
tack the  Silica  of  llic  Glass,  Corrosion  of  those  parts  which 
arc  uncovered  by  tlie  wax,  will  be  the  consequence, 

ccxxi. 

DECOMPOSITfON  OF  MlLK   BY  ActOS* 

To  a  pint  of  new  Mllkj  in  a  glass  goblet,  add  half  a 
dram  of  dikitod  Sulphuric  Acid:  an  immediate  change  will 
Ukc  place  in  the  whole  Hukl ;  by  the  descent  of  a  white 
flocculcnt  and  abundant  precipitate,  some  parts  of  whicli 
coagulate  in  masses.  This  precipitate  is  what  is  termed  the 
curd ;  and  the  aupcniatanl  nuid  is  the  whey, 

Olfiervation,  Here  the  add  combines  with  the  water  of  the  milk, 
consequently  the  idbumen,  gelatine,  aiwl  oil,  are  precipitated.  A  very 
readj  and  elegant  mnde  of  pracurin^  curds,  and  ako  a  very  pleaaant 
aciduloua  whty,  h  ^y  using  a  solution  of  the  crystalliitd  cttnc  acid; 
taking  care  not  to  add  too  much,  • 

CCHXIK 

Decomposition  of   Acetate  of  Lead  by 

Sulphuric  Add. 

Into  a  diluted  flolution  of  Acetate  of  Lead,  drop  Sulphu- 
ric Acid  whilst  any  white  preci[>itate  falls  down.  This  pre- 
cipitalA;  will  be  I  lie  Sulphate  of  Lead,  which  is  an  insoluble 
heaYy  salt. 
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Obterpations.  Here  the  acrtic  acid  ijuits  tlie  mctal^  which  may  bf 
proved  by  performing  the  experimeiit  in  a  tubulated  retort^nnd  coliectiitg 
the  pure  acetic  acid  ii^  a  cool  receiver.  It  will  be  easily  knovvTi  by  ita 
Tery  pungent  adoiir.  On  this  principle,  a  drop  of  aulphuric  acid  h  a 
good  test  for  the  smallest  fiiiantily  f)f  lead  in  any  transparent  liquid. 
The  acetate  of  lead,  on  the  other  hand,  is  a  gtmd  test  for  the  presence 
of  sulphuric  acid  in  vinegar,  with  which  the  latter  is  commouli^  adutte* 
rated. 

CCXXIII. 
PEEFABATIOK  OF  AcETIC    AciD, 

Put  four  ounces  of  Acetate  of  Leadf  in  powder,  into  a 
tubulated  glass  retort,  and  pour  over  it  four  ounces  of  Sul- 
phuric Acid,  Place  the  retort  in  a  sand-bath,  the  heat  of 
which  should  be  kept  as  uniform  as  possible.  Adapt  a 
commoc  receiver,  over  which  there  must  be  constantly  kept 
a  piece  of  wet  flannel  or  cotton  for  the  condensation  of  the 
gas  as  it  comes  over.  Sometimes  Sulphurous  Acid  gas  will 
be  found  to  adulterate  the  Acetic  Acid .  this  is  easily 
known  by  the  soiFucating  odour  which  it  emits.  The  best 
way  to  prevent  this,  is  by  a  slow  distillation  ;  or  the  whole 
may  be  distilled  a  scctmd  time.  The  Acetic  Acid  possesses 
a  very  pungent  odour,  owing  to  its  volatility;  consequently 
it  should  be  kept  in  a  well  stopped  phiaL  • 

O^tervationt^  In  the  formation  of  this  ncid^  the  sulphuric  acid  fteizet 
on  the  lead ;  forming  with  it  sulphate  of  lead  ;  whilst  the  acetic  add  as- 
nsted  by  beat  in  driven  off  to  the  receiver,  and  thence  of  course  con- 
denied  by  the  abstraction  of  that  heat. 

Acetate  of  potass ;  actiiate  of  soda,  ami  acetate  of  copper,  have  all  been 
used  for  the  production  of  thin  acid.  But  a  French  chemiat  «ays  that 
bt  has  obtained  excellent  acetic  acid^  by  distilling  two  pint4  of  white 
wine  vinegar  with  one  of  hulfiburic  acid,  and  bringing  the  whole 
suddenly  to  a  state  of  ebullition. 

ccxxiv. 

Cheap  Aaomatic  Vinegar  for  pueifying  large 

Bull  dings  f  MatmfactorUsy  ^c. 

Take  of  common  Vinegar  any  quantity,  mix  a  sufficient 
quantity  of  powdered  chalk  or  common  whiting  with  it,  as 
long  as  bubbles  of  Carbonic  Acid  gas  arise.  Let  the  white 
matter  subside,  and  pour  off  the  insipid  supernatant  liquor; 
afterwards  let  the  white  jK>wder  be  dried  cither  in  the  open 
air>or  by  a  fire.  When  dry,  pour  upon  it,  in  a  glass  or 
stone  ves.sel,  Sulphuric  Acid  as  long  as  wiute  acid  fumes 
continue  U>  ascend.  This  product  is  similar  to  the  Acetic 
Acid  known  in  the  shops  by  tlic  name  of  Aromatic  Vine- 
The  simplicity  of  this  process  points  it  out  as  a  very 
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useful  &tid  oomTnodious  one  for  purifying  pnsoni,  hospital 

thips,  and  houses,  where  contagion  is  presumed  or  suspected, 
the  white  acid  fumes  diffusing  themselves  quickly  around. 


ccxxv. 


Decomposition    of   Njtbatf  of   Silver  by 
Suiphuric  Acid. 


Make  a  st>lution  of  six  or  eight  grains  of  Nitrate  of  Sil 
ver  in  half  a  wine  glass  of  water,  and  add  to  it  two  drop^ 
of  Sulphuric  Acid.  A  flocculent  white  precipitate  will  im- 
mediately take  place,  which  is  the  Sulphate  of  Silver :  for 
here  the  Sul|)huric  Acid,  having  driven  off  the  Nitric  Acid, 
forms  with  the  Silver  an  insoluble  metallic 
Salt. 

Obiervatiom.  To  obtam  precipifates,  enpecidly 
where  they  are  to  be  preserved,  the  whole  of  a  liquid 
operated  on  must  he  placetl  on  a  filter,  whicfi  h 
generally  a  ribbed  glaau  fuutii.4  (&ee  annexed  figure) 
o?er  which  u  placed  a  piece  of  linen,  musilmt  or  blut- 
tlnf«paper,  according  to  ihe  substlance  which  is  under 
exanfitimtiun.  The  prt'cipitate  will  rtinjiiii  on  the  tiiler 
whilst  the  liquid  ruii:t  through. 


CCXXVI. 


PRKPA&ATIOK  OF  PttUSSIC  AciU. 


Put  into  a  retort  2  ounces  of  Prussiate  of  Mercury,  with 
two  ounces  of  Muriatic  Acid  and  ten  ounces  of  Water, 
Distil  over  (by  a  gentle  heat)  eiglit  ounces.  Put  this  pro- 
duct again  into  a  retort  with  a  small  quantity  of  chalk,  and 
draw  off>  by  distillation  by  a  gentle  heat,  six  ounces.  This 
is  ordinarily  called  Frussic  Acid;  but  it  is  really  a  eolu- 
tion  of  Prussic  Acid  in  "Water. 

Ohitr  vat  ions.  This  acid  \s  abo  obtained  bj  otiier  processes,  viz. 
from  the  blood  of  unimale,  &c.  Its  co:iiitituent*t  are  caruon^  hydrogen » 
and  nitro^u.  It  contains  no  oxygen,  and^  pcrhapi.,  ihiii  is  the  reason 
that  il  dties  nut  reiideit  rentable  blues,  !ti  thi>t  res^pcct  it  is  aiialagoni 
to  chlonncp  atnl  hydrochloric  acid.  It  smells  tikt;  bitter  alniondi  And 
it  highly  poi^ouous  to  animals. 
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cxxvir. 

PESClriTATtON     OF     MtJRiATB    OF     SlLYEE     FROM 

TTie  Nitrate^  by  Muriatic  Acid. 

To  a  solution  of  Nitrate  of  Silver  in  water,  add  as  much 
Muriatic  Acid  as  will  cause  a  whit|  precipitate  to  fall  down 
to  the  bottom  of  the  glass.  This  is  tlie  Muriate  of  Silver, 
and  may  be  freed  from  the  water,  Sic-^  by  filtration.  It 
should  be  preserved  iu  a  phial  in  a  dark  place,  as  Light  haa 
the  effect  of  turnifig  it  black* 

O^Mtrmtiom,  In  tliis  experiment^  the  greater  aliimty  of  murmtic 
acid  than  ultric  Acid  for  silver  b  displayetl :  hence  it  i^  a  good  ten  for 
the  dlscoTery  of  that  metal  in  solution ;  and  on  the  other  hknd  this  talt 
it  a  ^ood  teit  for  muriatic  add, 

ccxxvin. 
Decompositioh  of  Writihg  Ink  iy  the  Nitric  and 
Muriatic  Actds. 

Paur  a  solution  of  either  of  these  Adds^  into  any  quan-p 
lilj  of  writing  Ink :  an  immediate  decomposition  will  take 
place,  and  the  Ink  will  lo«e  its  colour,  becoming  quite  trans* 
parini. 

Observation,  In  this  experiment,  the  gallic  acid  of  the  gallate  of 
iron  (ink)  is  cep orated,  whilst  one  of  the  other  i^clds  unites  with  th« 
oxide  of  iron.  In  this  way  ink  staiiii  may  be  effaced  from  linen  or 
psper  ;  but  for  obrioys  reasons  care  musi  be  taken  to  uie  the  ucid  iti  a 
4ilutMl  sute.  Writings  dipped  m  either  of  thoge  acids  in  a  diluted 
ttattj  will  be  rendered  inri^iible. 

ccicxrx, 

PeECIPITATION  of  Sir  LP  HUE  FROM  Hy  0HO-ScLpHlJEKTTE0 

Water y  by  Nitric  and  other  Acid* 

Pour  a  few  drops  of  Nitric  Acid  into  a  wine-glass  con- 
taining Harrowgate  water :  a  yellow  powder  will  be  seen  to 
pervade  the  fluid :  this  is  the  Sulphur  precipitated,  owing 
to  the  combination  of  the  Hydrogen  witii  some  of  the  Oxy- 
gen of  the  acid. 

O^jfTtMi/ioa.     Other  acids  will  have  a  similar  effect 

CCXXX. 
BeCOMPOSITIOM  of    NiTEAtE,  OE     MtJRIATfi  OF    MeECUEYi 

tbif  Gallic  Acid. 
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ao  infusion  of  Galls  or   a  sohiUon  of  Gallic  Acid.     An 
Orange  ydlaw  precipitate  will  fall  down. 

Obstrmlion.  Thh  action  of  Gallic  add  on  mercuria]  sakf ^  renders  it 
a  good  test  for  them  in  solution. 

^  CCXXXI. 

Decomposition  of  Niteate  of  Bismuth, 

bif  Gallic  Acid, 

Pour  soma  of  the  infusion  of  Galls  into  a  Solution  of 
Nitrate  of  Bismuth,  Although  both  of  these  liquids  are  nearly 
colourless  in  a  separate  state,  yet  when  mixed ,  the  whole 
will  be  converted  into  a  brown  liquid.     Hence  Gallic  Acid 

|ia  a  good   test   for  Bismuth,    in   combination  with  other 

flMxlies. 

CCXXXII. 

Variation,  as  a  Sympathetic  Ink.* 

Write  on  paper  with  a  Solution  of  Nitrate  of  Bismuth, 
and  smear  the  writing  over,  by  means  of  a  feather  with 
aome  infusion  of  Galls.  The  letters  which  were  before  in- 
visible, will  now  appear  of  a  brown  colour.  If  ihe  previous 
use  of  Nitrate  of  Bismuth  be  concealed  from  the  spectatora, 
great  surprise  will  be  excited  by  the  appearance  of  writing, 
merely  by  the  dash  of  a  feather.  The  same  phenomenon 
will  take  place,  when  Infusion  of  Galls  is  written  with,  and 
the  salt  of  Bismuth  applied  afterwards. 

Obtrrviition.  In  both  these  Exi>eriiiients,  the  gallic  add  unites  with 
the  bismutbj  fomimg  gallate  of  bkmuth. 

CCXXXIII. 

Symfathetic  Inx, 

By  the  Decomposition  of  Muriate  of  Antimony  by 

GaUk  Acid. 

•  Write  with  a  Solution  of  Muriate  of  Antimony, 
smear  the  writing  over  with  a  feather  dipped  in  a  Solution 
of  Galls.  The  writing,  before  invisible,  wiU  now  turn  yellow, 
in   consequence  of   tlie  formation  of  a  new  substance, — ^the 


I 


*  SympaiheLic  inks  are  certain  liquids  which  leave  no  mark  on  paper 
when  written  wjlh|  but  appear  of  rertam  colours  vvlien  other  liouida 
come  ill  contact  with  tbem*  This  phenomenon  't$  always  the  re»ult  of 
decompo!iition« 
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Gallate  of  Antimony,  This  experiment  may  be  reverted 
by  writing  with  the  Gallic  Solution,  and  smearing  with  a  So- 
lution of  Muriate  of  Antimony. 

CC  XXXIV. 

Decomposition  of  Sulphate  of  Inoif, 

hy  Gallic  Add. 

Into  nearly  a  Wine  glass  full  of  the  Infusion  of  Galls, 
pour  some  of  a  Solution  of  Sulphate  of  Iron.  The  Gallic 
Acid  will  detacli  the  Iron  from  its  former  combination,  and 
in  a  sljort  time,  the  two  previously  colourless  fluids  will  be 
converted  into  one  of  a  black  colour,  resembling  ink.  The 
Coloured  liquid  is  a  Solution  of  Gallate  of  Iron* 

ccxxxv. 

Variation  as  a  Sympathetic  Ikk. 

Write  on  a  sheet  of  paper,  any  sentence,  with  a  transpa- 
rent Infusion  of  Gall-nuts,  and  dip  the  paper  in  a  transpa- 
rent Solution  of  the  Sulphate  of  Iron.  Tlie  writing  which 
was  beibre  invisible,  will  now,  on  a  slight  exposure  to  ihe 
air,  turn  quite  black.  A  neater  way  of  performing  this  ex- 
periment will  be  by  smearing  the  wntten  parts  over  with  a 
feather  dipped  in  the  Solution  of  the  Metallic  Salt;  it  may 
also  be  reversed,  by  writing  witli  tlie  Salt  and  smearing  with 
the  infusion. 

Obitrvaiions,  In  either  ftf  iheie  ca*e9  thp  iron  leparates  from  it*  for- 
tnet  solvent,  and  uuiieR  with  the  jjallic  acid,  formitiff  gallate  of  irou, 
which  gTifcclil]^  absorbs  oxypeu  from  the  atmosphere,  and  \%  prop^r- 
tiooAllj  black,  according  lo  the  qiiriutitj  aWrbed, 

It  is  obvious  from  these  ei penmen ts,  that  galJie  odd  and  lulphate  of 
inm  are  testi  for  the  presence  of  each  other  m  any  ll^iuid. 

CCXXXVI. 

Art  of  making  the  best  Writing  Ink* 

On  the  foregoing-  experiments,  is  founded  the  art  of  Iiik 
making.  To  prepare  the  best,  the  following  ingredients  arc 
to  be  used,  viz* 

4   ounces  of  good  Galls, 

%  Chipped  Logwood, 

2 Sulphate  of  Iron, 

1|  *  Gum  Arabic 


Sulphate  of  Copper, 
Brown  Sugar* 
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BoU  the  Gal  It  and  Logwood  in  six  pints  of  spring  or  dls* 

tilled  water,  until  nearly  three  pints  or  water  are  ex'^aporated, 
then  strain  through  a  }>iece  of  flannel.  Powder  the  salts  in 
a  mortar,  dissolve  the  Gum  in  a  little  warm  water ,  then  niix 
the  whole  together^  and  shake  it  frequently  for  two  or  three 
days;  during  which  time>  exposure  to  the^  air  will  be  bene- 
ficial^ as  it  will  thereby  absorb  Oxygen,  and  becf>me  blacker. 
Now  decant  the  liquor  into  well  corked  stone  Ixjttles.  It  is 
fit  for  use  directly 

ccxxxvii,  ^ 

Preparation  of  Red  Ink* 

Infuse  a  quarter  of  a  pound  of  Brazil  wood,  rasped^  in 
two  pints  of  Vinegar,  for  three  days,  then  boil  the  liquid,  (still 
accompanied  by  the  wood)  over  a  gende  fire,  for  an  hour, 
and  strain  it  off  whilst  hot.  Put  it  again  over  the  fire,  and 
dissolve  in  it,  lirst,  half  an  ounce  of  gum  arabic,  and  after- 
wards, half  an  ounce  of  alum,  and  the  same  quantity  of 
white  sugar:  when  lite  alum  is  dissolved,  remove  it  from  the 
tire,  and  preserve  it  for  use. 

ccxxxviii. 

Sympathetic  Ink, 

From  the  Decompmition  of  Nitrate  of  CcbulUb^ 

Oxalic  Acid* 

Write  with  a  Solution  of  Nitrate  of  Cobalt^  no  marks 
will  be  apparent  on  the  paper,  but  if  a  Solution  of  Oxalic 
acid  be  rubl>ed  over  it  with  a  feather,  the  letters  will  appear 
lirst  of  a  light,  and  then  of  a  dark  violet  colour.  The  expe* 
riment  may  be  reversed  by  writing  with  the  Oxalic  acid,  and 
afterwards  using  the  Nitrate  of  CobalL 

CCXXXIX- 
DeCOM POSITION  OF  AcETATE  OF  LkaD, 

^1/  Ili/driodic  Acid 

Into  a  Solution  of  Acetate  of  Lead^  pour  some  Hydriodic 
ticid  as  lonjj  as  a  beautiful  yellow  precipitate  continues  to  fall 
down:  collect  and  preser\'e  lliis ;  it  is  a  coitipound  of  Iodine^ 
Dxygen,  and  Lead.' 
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CCXL. 

Decomfosition  of  Ammonia, 

hi/  Chloric  Acid 

iPouT  half  an  ouDce  of  Chloric  acid  into  a  two  ounce  phial ; 
let  it  fume  for  a  few  Beconds  in  order  to  expel  the  cuinmon 
air.  Next  add  a  dram  of  solution  of  j\mnionia>  (Ammo- 
Tiiaeal  Gafi  dissolved  in  water)  and  gently  shake  the  phial: 
>  considerable  action  will  now  take  place,  and  the  Ammo- 
iiiacal  Gas  will  be  decomposed.  If  die  phial  is  now  left  at 
rest,  Nitroger^  Gas  wiD  be  found  to  occupy  the  upper  end  of  it. 

Objtrffation.  Irt  tliis  experiment  the  chloric  acid  having  a  greater 
tHinitj  ioT  hjrdrogen  thaii  nitrogen  han  ;  it  combint^s  with  the  fortner 
iubstance  ;  whilst  the  nkrogert  is  sel  free.  The  coml>inatiort  of  chloric 
add  with  hvdrogen  h  hydrochloric  acid* — formerlj  known  by  the  name 
of  muHatic  acid* 

CCXLI. 

Decomposition  of  Hydriodic  Acid  Gas, 

by  Chlorine. 

Pass  some   Chlorine  into  a  jar  of  Hydriodic  acid  Gai: 
^  this  latter  Gas  will  be  speedily  decomposed  by  the  Chlorine, 
^irhich   robs  it  of  its  Hydrogen  Gas,  whereby  Muriatic  acid 
Gas  is  formed.     The  Iodine  is  accordingly  set  free*  and  ap- 
pears in  a  gaseous  form^  of  a  very  beautilul  violet  colour. 

ccxLn. 

Decomposition  of  Ammonia, 

by  Chhrlne  Gas. 

Into  ajar  containing  Chlorine  Gas,  pour  some  solution  of 
Ammonia.  Explosion  uiLl  immedialely  take  place,  as  the 
Ammonia  is  decomposed.  Its  f  lydrogen,  in  tliis  case,  will 
combine  with  the  Chlorine,  whilst  the  Nitrogen  is  set  free, 

I  CCXLIIl. 

To  vary  this  experiment,  fill  a  strong  phial  with  Chlorine 
Gas^and  mvert  it  over  strong  solulion  of  Ammonia,  Hold 
I  the  phial  firmly  with  the  hand  :  presently  a  detonation  will 
I  lake  place,  andf  the  Solution  will  enter  the  phial.  Here  as 
in  the  last  Experiment,  Muriatic  Acid  Gas  and  Nitrogen 
will  be  formed ;  but  in  this  case,  the  Muriatic  Acid  Gas  is 
absorbed  by  the  Water,  and  is  thus  enabled  to  tx)mbine  with 
the  uodecom  posed  Ammonia,  forming  Muriate  of  Am  mom  a. 
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CCXLIV, 
pB£FA.ftATlON  OF    SuLFHUBET  OF  CHROlflUM, 

M*  Laisme^ie's  mode  of  preparing  this  Sulphuret  is  thuB 

[described  in  tlie  Annaks  de  Chimie, 

**  1  first  prepared  a  pure  iluriate  of  Chrome,  by  boiling 

'  together  dry  Cliromic  Acid  with  an  excess  of  Muriatic  Acid, 
and  evaporating  to  dryness  in  aporeelaio  diaih  ;  in  this  state 

!  it  was  a  loose  puffy  rose-coloured  salt,  I  then  powdered  it, 
mixed  it  with  five  times  its  weight  of  Flowers  of  Sulphur, 
put  the  mixture  in  a  bent  giasfi  tube^  and  gradually  heated 
It  to  whiteness. 

•*  At  the  beginning  there  was  given  out  a  little  Sulphu- 
reted  Hydrogen  and  Muriatic  Gas^  afterwards  came  over 
the  excess  of  Sulphur  with  a  little  rose-coloured  Muriate  of 
Chrome,  and  at  last  very  thick  white  vaiKJura  of  a  disagree- 
able pungency,  which  1  rucognised  for  Chlururetof  Sulpfmr, 
made  their  ^appcaranccj  and  continued  to  the  end  of  the 
calcination. 

**  The  lower  part  of  the  tube  inclosed  a  blackish-grey  and 
Tery  light  mass,  easily  falling  to  powder  on  the  slightest 
pressure,  which  many  exjxirmients  have  convinced  me  L* 
true  Sulphuret  of  Clu*ome. 

Ohtervatiom,  Properfiei  of  the  Sulphuret  It  ii  bkckiih  gTef,  and 
unctuoiij  to  tfie  toucti,  lea?mgon  papfr  black  shining  strciiks,  like  black- 
lent!  Wbeij  heated  to  cherry-red  in  a  small  platina  crucible  it  bunii 
like  pyrophorus,  jiving  outa  strong  ScilphMreoui  smell,  and  leaving  a  very 
deep  rreen  oxjd  of  cbronne.  Nitric  acid,  even  when  heattfd,  baa  no 
iensible  action  on  tbii  Stilphtiret  ;  but  nttro-tnuriatic  acid  channel  it  to 
sulphuric  acidj  and  green  muriate  of  chronae*" 


CCXLV, 
MeECHRY    TAENlSH£n 

by  Sulphuretted  Hydrogen  Gas, 

Into  a  phial  containing  Water  iinpregnate<l  by  Sulphu- 
retted Hydrogen  Gas  (Harrowgate  Water,)  pour  a  drani 
of  Mercury,  and  shake  tlie  phia!.  The  Mercury  will  be 
rendered  completely  black  in  a  few  minutes,  being  converted 
into  the  itate  of  SyJphuret, 

Ohttrpatitm,    A  similar  phtnomencm  will  take  place,  rf  mlver  be  im* 
in  this  water. 
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CCXLVl* 

White  Oxide  of  Lead  tabnisbed 

by  Sulphuretted  fff^drogen  Gas. 

If  a  piece  of  Wood,  painted  white,  be  moistened,  and 

Sulphuretted  Hydrogen  Gas  be  made  to  play  upon  it  from 

a  bladder,  it  will  instantly  turn  black.     The  same  effect  wiU 

take  place,  if  a  piece  of  painted  wood  be  immersed  in  water 

^impregnaied  with  this  Gas. 

CLXLVtI. 

Watee  Formed  by  the  Decomposition 
of  Jimospheric  air  ;  during  the  Combustion  of  Htf- 
drogen  Ga^, 
Hold  a  small  glass  jar  over  a  stream  of  inflamed  Hydrogen 
Gas  issuing  from  a  brass  or  glass  tube  fixed    in  the  cork  of 
a  TesseJ  where   Hydrogen  Gas   is  generated.     The  sides  of 
fcthe  jar  wUl  in  a  fi^w  minutes  be  clouocd  with 
aiiaensed  vapour  formed  by  an  union  of 
llhc  Oxygen  of  the  Atmospheric   air,    and 
Tie    Hydrogen  which  under^s  combus- 
[tioo.       If     the    combustion    is    kept    up, 
[>pis  of  water  will  be  seen  to  trickle  down 
sides  of  the  jar     Annexed  is  a  figure 
^of  the  necessary  apparatus:  hut  the  expe- 
riment may  be  performed  by  holding  a  glass 
I  jar  over  one  of  tliose  Gas-light  tubes  which 
\  are  fixed  on  sJiop  counters. 

[  OhstwvaiUm$.  This  experiroeut  ehowa  the  necessity  of  having  a 
ch'imuejr  to  carry  oiX  the  -jfjueons  vapour,  where  the  gas  lighU  are 
burned  in  abaps^  &c.  ei{>ectally  in  those  of  ironmongers  and  cutlers. 

CCXLVIIl. 

Peeparation  of  Hydriodic  Acixi* 

Make  a  Solution  of  Iodine  in  water,  and  pour  into  it, 
I  water  impregnated  with  Sulpliurettcd  Hydrogen  Gas  as 
as  a  precipitate  of  Sulphur  falls  down.  Here  the 
I  HyBlt^n  and  Iodine  combine,  setting  the  Sulphur  free. 
The  Solution  is  now  to  be  poured  into  a  Retort  placed  in  a 
land  bath  ;  and  a  gentle  beat  kept  up  to  evaporate  the  excess 
of  water ;  this  heat  should  not  exceed  S!40'  or  250**,  aa>  at 
a  little  above  that,  the  Acid  itself  is  rendered  volatile.  Pn^ 
aer?e  it  in  a  well  stopped  phial.  \\ 
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Ohiermivms.  If  ft  quanfit  j  of  ttilphurettet!  Iijdrogen  gat  be  panfd 
through  a  aolullon  of  Iodine  in  water,  a«i  long  a«  «uiphur  is  precipttateflt 
faydriodk  acid  wilt  be  obtained.  Evaporation,  in  order  to  condenie  tbt 
acid  ii  here  bkevvi$e  useful^ 

i  CCXLIX. 

ii.  Oxidation  of  Metals* 

^  5y  Decomposition  of  Atmospheric  Air. 

Expose  a  small  piece  of  Metallic  Manganese  to  the  action 
of  a  moist  atma*^pnere.  In  a  sliort  lime,  this  metal  will  lose 
it*  lustre,  and  become  covered  by  a  coat  of  black  Oxide.  If 
left  for  a  day,  the  whole  will  he  Oxiclist'd,  and  consequently, 
losing  its  tenacity,  will  crumble  to  pieces.  Similar  pheno- 
mena will  take  place,  ami  in  less  time,  if  Sodium  or  Potas- 
iium  arc  exposed  in  the  same  way  ; — these  metals  being 
convertefl  into  Soda  and  Potass,  which  substances  are  in  the 
state  of  Oxides* 

Obietvatinns.     Metallic  oiide.^  are  compouMcl*  of  mt'taltt  with  oxjgen. 
They   are  generally  in  the  Etate  of  powders  of  various  colours.    The 
alkalies   and   earths  were  coiisidered  fiimple  bodlei  until  the  interesting 
expcrimejits   of  Sir   H*   Dairy   proved  them  to  be   oxide*   of  peculiar  j 
inetalt.     The  strong  affinity  winch   exists  between   some  metals   and  J 
oiygprij  enahk^  them  ta  dei^ompnse  atmuipherlc  air  at  common  tempe*  ; 
raturef,  and  consequently  (iiey  attract  the  oxygen  to  thcmsekea.  Thert 
are  many  metal n,  however,  which  cannot  decern [loie  atmo.'tpheric  air  until 
their  temperature!i  are  corsiderably  raised,  and  it  re{|uires  the  powerful 
aid  of  electricity  and  galvanism   to  oxidise  ii  few  of  them.     Lead  tn  a 
itate  of  fiisbn  is  readily  oxidised. 

CCL* 

Decompositio}!  of  Water, 

by  Red  hot  Iron, 

Plunge  a  red  hot  poker  into  a  vessel  containing  water;] 
Hydrogen   Gat  will  arise  from  the  vessel :  clouds  of  steaot 
will  also  arise*     Here  the  Iron  at  a  red  heat  has  more  affinity  l 
for  Oxygen  than  Hydrogen  has  in  its  usual  state  of  combi^j 
nation  ;  consequently   the  Metal  is  oxidised  whilst  the  Hy- 
drogcn  is  set  fr^, 

ecu. 

Slow  decomposition  of  Watee  by  I rok- filings. 

Put  some  Iron-filings  in    a  saucer,    moisten    thero  with  \ 
water,  and  put  the  saucer  under  a  hell-glass.     If  in  a  few 
days  the  glass  be  examined,  it  will   be  found  to   contain 
H^roi^fn  Gas.     Here  the  Iron  has  been    oxidised  by  the 
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Oxygen  of  the   Water;  consequently  the    IIydi*ogcn   is   set 
free, 

CCLU. 

OxK  Metal  hay  be  oxidiscd  at  thl:  ewk-avi: 

Of  another. 

Put  into  a  retort  two  ounces  of  Iron-filings  and  two 
ounces  of  reel  Oxide  of  Mercury  ;  give  sufficient  heat  for 
the  distillation  of  the  Mercury,  it  will  pass  over  in  its  pure 
metal  I  }c  state.  Here  the  Mercury  at  a  certain  heat  liat 
less  affinity  for  Oxygen  than  Iron -filings,  consequently  the 
Iron  is  leii  in  the  retort  in  an  oxidised  state. 

CCLllL 

MoLVEi>ic  Acid  heoxidated   uv   Tin. 

Immerse  a  piece  or  rod  of  Tin  in  diluted  Molybdic  Acid  ; 
'  a  blue  colour  will  immediately  pervade  the  fluid.  This  is 
I  owing  to  the  combination  of  a  part  of  the  Oxygen  of  the 
I  Acid  with  the  Tin,  A  part  of  the  Molybdic  Acid  will  con- 
[lequently  be  converted  into  the  Molybdous, 

Ohiert>ation,  A  Ktniilar  dfect  will  be  the  result  of  an  immersion  of 
I  llic  in  the  molybdic  acid. 

CCLIT* 

Prefahation   of  tuz   Pueple  Oxide  of  Gold, 

Gtnerally   termed    the    Purple  Precipitate   of  Cassiu^. 

In  a  solution  of  Nitro-Muriate  of  Gold,  immerse  a  plate 
IDf  Tin  ;  a  purple  precipitate,  which  ii  the  Oxide  of  Gold, 
Iwill  immecfiately  take  place  on  it;  wipe  this  off  widi  a 
[feather ;  and  continue  imniersiug  the  plate  as  long  as  a  pre- 
[cipitate  takes  plac*.     Dry  the  Oxide  and  preserve  it 

Ohftrvaiion.     In  this  experiment   the  nitro-mtirialic  acid  irr    s^^tzlng 
the  till  deposits  the  goJd  upon  it;  thereby  shewing  that  it  gretter 
'  fubMinted  between  the  acid  and  the  tin,  tliau  betwet^u   tlie  actd 
L  tie  gold. 

CCLV. 
DSCOM POSITION  OF  MfiTALLIC  SuLFHUBETS. 

I     By  the  intervention  of  heat,  one  metal  may  combine  with 
ISulimur  by  rob!>ing  another  of  it. 

Put  into  a  retort  equal  weights  of  Vermilhcm   (Sulphnret 
rrf  Mercury)   and    lron-filin|^;    apply    considerable  heal: 
pure  Mercury  will  be  distilled. 
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OBtervathn,  Here  at  an  eler^ated  t^naperatyre  sulphur  eFinces  greater 
affinUj  for  iron  than  for  mercury  ;  consequently,  trie  mercury  will  be 
restored  to  its  metallic  gtate,  whilst  aulphurel  of  iron  will  be  found  ia 
the  retort. 

CCLVt, 
COMPAEATIVK  AFFINITY     OF    .SEVAftAL    SUBSTANCES    FOft 

Sulphuric  Acid,     Jmmonia  greater  than  Iron,     ^ 

Prepare  a  solution  of  Sulphat  of  Iron  in  a  tumbler,  and 
'drop  into  it  as  niuch  Ammonia  as  will  precipitate  the  whole 
of  Uie  oxicJe  of  Iroti.  Here  the  sujjerior  aifinity  of  Sul- 
phuric Acid  for  Ammonia  is  evident,  and  the  new  formed 
compound  will  he  Sulphate  of  Ammonia,  which  crvslallizea 
in  six  sided  prisms.  If  Carbonate  of  Ammonia  fias  been 
used,  the  precipitate  will,  instead  of  theOxide,  be  tlie  Car- 
bonate of  Iron. 

CCLVlt. 
MaOKBIIA  6R&ATKE  THAN  AmMOKIA. 

Let  the  precipitate  formed  in  the  last  experiment,  lub- 
[lide;  and  pour  off  of  the  supernatant  liquor  into  another 
I  clean  tiimhk^r.  Now  stir  in  the  liquid  as  much  Carbonate 
of  Magnesia  as  will  be  dissolved.  The  preference  of  Sul- 
phurie  Acid  for  Magnesia  will  he  known  by  the  discharge 
of  Carbonate  of  AmuHJuia  in  the  state  of  Gas.  Sulphate 
of  Magnesia  i^ill  l>e  held  in  soUition. 

CCLVlll. 

Soda  gbbatee  than  Magkksia. 

Into  the  newly  formed  solution  of  Sulphate  of  Magne 
pour  a  solution  of  Carbonate  of  Soda  until  the  whole  of  the 
Magnesia  shall  be  precipitated  in  the  stale  of  a  Carbonate. 
The  liquid  will  now  be  a  solution  of  Sulphate  of  Soda. 

CCLIX*  , 

Potass  gekatrr  than   Soda. 

Into  the  solution  of  Sulphate  of  Soda  now  made»  pour  a 
§olution  of  Carlxmate  of  Potass,  until  effervescence  just 
commencei*  Here  tlie  Carbonic  Acid  leaves  the  Potass, 
ami  the  Soda  combines  with  it;  the  Soda  thus  receives  a 
done  equivalent  to  what  it  lost  to  the  Magnesia,  when  poured 
into  the  dilution  of  Sulphate  of  Magnesia, 

Obierttatiom,  Although  iu  ih\^  exjieviiTierit,  no  precipitate  falls  do^Tii 
itiil  the  tlecotiipg«ition  of  iulphate  of  poda  taket  place*    Thi»  may  be 
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knowti  by  the  crjftaliizAtioii  of  lulpliate  of  pclasa,  and  airbonate  oC 
9oda.  Tbe  crystals  of  sulphate  of  potass  are  of  a  pritcaatic  fomi  iriUl 
nx  atdeSi  and  pyramidal  topi. 

The  com  men  cement  of  efeirescence  when  the  carbonate  of  potaii  k 
poured  in,  denotes  that  the  soda  U  completely  flatnrated  with  carbonic 
acid,  and  when  it  cannot  combine  with  niore^  this  acid  la  diacbarged. 

CCLX. 

Stbontian  createe  than  PoTASi, 

Inta  the  newly  formed  solution  of  Sulphate  of  Potass 
pour  a  solution  of  pure  Stronttan  in  cold  water,  or  of  Car- 
bonate of  Strontian  in  hot  water;  the  Sulphyric  Acid  will 
now  make  another  change,  bv  leading  the  Potass  and  com- 
bining with  the  Strontian,  which  compound,  when  cold,  (if 
the  solution  ha&  been  hot)  will  be  precipitated.  When  crys- 
tallizedf  Sulphate  of  Strontian  takes  the  form  of  needles 
cnMnDg  each  other. 

ccLxr. 

BaRYTEJ*  GREAT  Eft  THAN  StEOMTIAK. 

Dissolve  the  last  mentioned  precipitate  in  boiling  water, 
and  pour  in  a  solution  of  Barytes^  or  Muriate  of  Earytea- 
The  Sulphuric  Add  will  now  make  one  more  electionj  seiz- 
on  tne  Barytes,  and  forming  with  it  a  very  insoluble 

ft,  the  Sulphate  of  Barytes. 

Observationf,  Throughout  the  foregoing  experiments  we  have  seen 
the  comparative  affinity  existing  between  the  different  substances  ope- 
nted  upon,  for  lulphuric  aciil*  Aminonta  tai'ea  it  from  oxide  of  iron; 
magnesia  £rom  fUnmonia;  goda  froin  ningnt'via ;  polafs  from  soda;  ftroa- 
^an  from  poUat;  and  barytes  from  strontium* 

CCLXII. 
OsCOHPOSITiON  OPPRtrSSIATE  OF   IroN^(PrC7SSIAN  BlITB) 

Bj/  pure  Potass, 

Put  some  powdered  Prussian   Blue  into  a  florence  flask 

BBtaining  a  solution  of  pure  Potass ;  place  the  flask  in  a 

f  mid  bath,  or  over  a   lamp.     When   filtered,    the  solution 

will  be  quite  clear  bein^   Prussiate  of  Potass,     Oxide  of 

Irnn  will  remain  on  the  filter.     Here  by  decomposition,  the 

Prussiate  of  Iron  loses  its  blue  colour. 


CCLXIIX. 
liECOMPOSlTION     OF    GaLLATE    OF    IrOK* 

(common  Writing  Iftk)  hi/  Potois. 
Into  a  solution  of  GaUatc  of  Iroii|  i>our  a  solution  ol 
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Potass  ;  the  intense  black  colour  will  disappear  greatly.     It 

a  paper  written  upon  be  immersed  into  a  solulioo  of  Potas* 
the  letters  will  be  almost  effaced.  But  if  the  paper  be  after- 
wards dipped  in  a  Gallic  infusion,  the  black  colour  will  be 
restored  ;  the  same  will  happen  if  the  infusion  is  added  to 
the  decomposed  Ink, 

cCLxrv. 

Change  of  colour  piioduced  bv  the  actiok  of 

Potass  on  the  NUraie  of  Cobalt. 

Pour  a  dram  of  Nitrate  of  Cobalt  into  a  small  phial  fon- 
►  tainiflg  an  oimce  of  a  solution  of  pure  Potass,     The  Oxide 

of  Cobalt  will  be  precipitated  of  a  blue  colour.  If  the 
I  phial  be  now  corked^  the  blue  colour  will  disappear,  and  a 
I  lilac  one  will  succeed  it;  this  will  afterwards  become  lighter, 

or  of  a  peacIi-blosstHTi  hue ;  and  a  light  red  colour  will  ^nish 

the  numijer  of  changes, 

CCLXV. 
PlECIPlTATIoN    OF     OxiDE    OF     GoLD     FROM     THE 

Nitro-Muriaiic  Solution^hy  Potass. 

To  a  solution  of  Gold  in  Xitro-Muriatic  Acid,  or  in 
Chlorine,  add  a  ftotution  of  Potass.  The  precipitate  which 
falls  down  will  be  of  a  dark  brown  colour.  The  superna- 
tant liquid  will  be  Muriate  of  Potass,  Filter  the  whole  and 
dry  the  precipitate  gently.      Preserve  tliis  Oxide  in  a   phiaL 

ccixvi. 

Preparation  of  Green  Oxide  of  Nickel, 

DisioKe  three  or  four  drams  of  Nickel  in  some  diluted 
Nitric  Acid,  When  perfectly  dissolved,  pour  in  a  s^jlutiun 
of  Potass,  A  beautiful  green  precipitate,  which  is  the  Ox- 
ide of  Nickel,  will  fall  down.  P'ilter,  dry  and  preserve  the 
powder.  Here  the  Nitric  Acid  leaves  the  N  ickel,  and  with 
the  Potass  forms  Nitrate  of  Pota5s.  This  Oxide  is  used 
&s  a  pigment 

CCLXTII, 

Precipitation   of   Oxide  of  Tin 

From  the  Nitrate^  bij  Poiau. 

Into  a  saturated  solution  of  Tin  in  Nirric  Acid,  pour  a 
solution  of  Potass*     A  precipitate  of  yellow  Oxide  of  Tin 
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Hwill  fall  down.  Filter  and  preserve  the  Oxide,  The  remaiti- 
H  ing  Hquiciby  evaporation,  will  yield  crystals  of  Nitrate  of 
K  Pctass. 

H  CCLXVIIT. 

H  To  PROCUKE  Tlli  YKLLOW  OxiDE  OF  PLATrNTJJi, 

H  Into  a  diluted  solution  of  Muriate  of  Platinum,  pour  a 
H  little  of  the  Solution  of  Potass ;  a  yellow  precipitate  will 
H  fill  down :  this  is  Oxide  of  Platinum.  Filter,  dry,  and  pre- 
H  aerve  the  powder. 

H  Ohnrvaiion.  \n  these  precipitations,  the  acida  evince  a  greatelr  affi- 
H  iilty  fi>r  potas*  thirn  for  the  mt'tuh. 

H  CCLXIX. 

H  DbCOMFOSITIOH  of    MtTRIATB    OF    AmMOMIA, 

H  by  pure  Soda. 

H  To  a  aolution  of  Muriate  of  Ammonia,  add  some  caustic 
H  Soda :  a  pungent  odour  will  be  perceived  if  the  nose  tie  held 
Hover  the  vessel  in  which  the  action  is  going  on.  This  is 
HNDOdskmed  by  the  disengiigemtnt  of  Ammoniacal  Gai.  In 
H^is  experiment  the  Muriatic  Acid  combines  with  the  Soda 
Hwhilit  the  Ammonia  escapes.  The  liquid  will  yield  crystals 
^■df  Muriate  of  Soda. 

^1  06irrva/iVm.  A  stmilar  result  will  also  take  place  wiih  lime*  To  a 
^BMlutioii  of  inunate  of  aiomciiiia  in  a  wine-glass,  acid  flovne  lime-water. 
^■The  liroe  will  combine  with  rhe  munaiic  acid,  forming  muriate  of 
^Uline,  whilit  the  ai^imonifi  wiU  te  disenga^ed^  and  made  fWhiiye  to  ttie 
^WDoelly  if  the  nose  it  held  over  the  glass. 

^B  CCLXX. 

^B  To  FREFARE  AmMOKIURET  OF  CoPPER. 

^B  To  a  solution  of  Sylphate  of  Copper^  add  pure  Potass  as 
^Bpng  as  Oxide  of  Copper  falls  down  :  or  to  a  sfAulion  of 
^EKitnite  of  Copper  add  pure  Lime,  or  Lime  water.  Filter  _ 
^und  wash  the  precipitate.  To  this  Oxide*  in  a  Florence 
^Bia«b,add  some  pure  liquid  Ammonia;  arid  place  the  flask 
^Bo^'er  a  lamp.  The  Oxide  will  be  dissolved,  and  the  liquid 
^"  will  have  a  beautiful  bhie  colour.     This  is  the  Ammouiuret 

of  Copper.     Evaporate  thii  solution   gently,     it  will  yield 

hcautiijful  crystals  of  a  satin  lustre. 

ICCLXXI. 
Action  of  Ammonia  on  Sulphate  of  Zinc. 
Pour  into  a  soludon  of  Sulphate  of  ^inC|  a  little  pure 
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liquid  Ammoiiia.  A  white  precipitate  will  instantly  taKe 
place,  which  will  however  be  alnioHt  as  instantly  dissolveii 
Thisi  precipitate  will  pervade  the  iluid  Hke  an  evanescent 

cloud. 

CCLXXII. 
DlCPMPOlITlON  OF  NiTEATE  OF  NlCKEL  BY    AmMOKIA. 

Pour  some  pure  liquid  Ammonia  into  a  solution  of  Ni» 

I  trate  of  Nickel ;  a  blue  precipitate  of  Ammoniuret  of  Nickel 

wiU  fall  down  ;  care  must  be  taken  not  to  add  too  mucbt 

f  Amnioniaj  as  the  precipitate  may  be  re-disJiolved.     This  pre- 

dpitale  will  in  a  little  time  turn  to  a  beautiful  light  purple» 

and  from  that  to  a  violet  colour.     If  a  very  diluted  acid  be 

{>oured  over  it,  it  will  resume  its  grass  green  colour  as  be- 
bre  precipitation.  Ammonia,  from  this  property  of  changing 
colour,  when  combined  with  the  Oxide  of  Nickel,  is  an  ex- 
cellent test  for  any  of  the  salts  of  that  metal 

IPEECIPITATION  OF  SiLEX    FROM  SiLICATKD  FlUORIC    CAS. 

Prepare  a  jar  of  Silica  ted  Fluoric  Gas  over  water.  leav- 
ing about  half  a  pint  of  water  in  the  jar.  Cork  it  well 
[  under  water,  and  lay  it  aside^  or  agitate  it  so  as  to  cause  an 
absor|ition  of  the  gas^  which  will  quickly  take  place.  When 
the  whole  is  absorbed,  pour  half  an  ounce  of  the  im- 
pregnated fluid  into  six  or  eight  drains  of  pure  water  of 
Ammonia ;  a  white  precipitate  of  pure  SUex  will  fall  down. 

CCLXXIT. 

Decomposition  of  Nitrate  of  Copper  by  Lime  ; 

Forming  Oxide  of  Copper^or  Blue  Vcrdiiter, 

To  a  solution  of  Nitrate  of  Copper,  add  Lime  or  Limc- 

kirater  as  long  as  any  ereen  precipitate  falls  dow^n.     Filter 

the  solution  and  dry  the  precipitate ;  which  must  be  ground 

and  kept  quite  free  from  dust.     The  green   colour  wiU  by 

this  time  oe  converted  into  a  beautiful  blue, 

CCLXXV. 

Precifitation  of  Gelatine  from  its  bolution, 

By  Akohol 

Tour  two  drams  of  pure  Alcohol  into  a  wine-glass  con- 
taining four  drams  of  melted  size  :  an  immediate  precipitate, 
or  rattler  coagulum^  of  Gelatine  will  be  formed.     Here  the 
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affinity  of  the  Alcohol  for  the  water  prevails  over  that  of 
the  Gelatine  for  the  water.  Consequently  the  supernatant 
[liquid  will  be  diluted  Alcohol,  or  spirit 

CCLXXVI. 

Decompositioh  of  Milk  by  Alcohol. 

If  on©  ounce  of  Alcohol  is  poured  into  half  a  pint  of 
milk,  the  latter  will  be  decoinposetl,  and  a  copious  white 
precipitate  will  fall  down.  Here  the  Alcohol  combining 
with  the  water,  the  Albiimeu  and  oil  fall  down  in  the  state 
of  curd. 

CCLXXVII* 
DECOiiPOSITION    OF    NlTRO-MuRIATE    OF     GoLD 

By  Ether:  or  to  prepare  an  Ethereal  iiohUion  of  G0I4L 
Pour  one  ounce  of  the  solution  of  Nitro-Murmte  of  Gold 
I  into  a  graduated  gla«s  ;  and  over  it  three  drams  of  Sulphu- 
jric  Ether:  stir  the  two  liquids  with  a  glass  rod^  so  that 
I  intimate  coQibination  inay  take  place.  Let  the  fluids  rest 
I  for  two  01  three  minutes,  covered  over  to  prevent  evapora- 
[tion ;  the  Ether  from  its  lightness  will  occupy  the  upper 
of  the  glass^  and  niav  l>e  gently  poured  off  into  a  phial 
Lise.  This  phial  should  have  a  ground  stopper,  round 
rluch  a  piece  of  leather  is  to  be  firtnly  Itetl. 

Ob9er9ationt,  In  this  ejcperiinetit  the  eiher  itself,  a  remarkably 
ht  fufiftanco,  combines  vi^ith  a  heavy  Tiietal,  or  rather  the  oiide  of  the 
ftal  which  it  dttaches  from  itu  former  solvent  and  hears  lo  the  top, 
bii  is  accounted  for  by  the  very  minute  portion  ot  ^uhl  whit^h  haa 
en  held  in  solulioti  by  one  oiince  of  the  diluted  muriatic  odd;  con* 
queotly  the  specific  gravity  of  the  ciber  must  be  very  little  increased. 

CCLXXVTII. 

Ethereal  aoLUTioH  of  PLAT1NL^M. 
Into  one  ounce  of  the  sohition  of  Muriate  of  Platinum, 
Dur  three  drams  of  Sulphuric  Ktlier,  proceed   in  all  other 
*  as  in  the  preparation  of  the   Ethereal  solution  of 
>1d,  in  the  last  experiment, 

CCLXXIX. 

Prkcipitation    of   Sulphur,  from   Sulphukizrb 

Jkoltoiy  bt/  Water. 

Into  a  wine-glass  of  distilled  water  pour  a  little  Sulphu- 
ized  Alcohol :  an  immediate  precipitation  of  Sulphur  will 
tike  place  from  the  greater  affinity  existing  between  Alcohol 
and  water  than  Alcohol  and  Sulphur. 


106 


ELECTIVE  AFPINtTY. 


cctxxx. 

DeCOMTOSITION      of      ReSINOUH     TlNCTtJIlKS     BY    WaTER. 

Pour  half  an  ounce  of  Compound  Tincturir  of  Benioin, 
Tincture  of  Kino,  or  of  any  other  resinoys  Tincture,  into  a 
wine-glass  full  of  water,  A  very  flocculent  and  abundant  pre- 
dpilatc  of  the  Resin  will  take  place,  the  Alcohol  having 
united  with  the  water,  for  which  it  had  greater  afiinitj, 
than  for  the  Resin. 

ccLxxxr, 
Decomposition  of  a  Solution  of  Camphor  ik  Alcohol, 
By    WaUr. 

Pour  half  an  ounce  of  the  Alcoholic  solution  of  Cam- 
phor into  a  dry  wine-glass  ;  and  add  nearly  the  same  quan- 
tity of  clear  water  to  it  The  mixture  will  immediately 
become  quite  turbid,  and  of  the  apptjarance  of  curdled 
milk :  bemg  an  opaque  fluid  producea  by  the  mixture  of 
two  transparent  ones.  Here  the  water  seizes  upon  the 
Alcohol  and  precipitates  the  Camphor  in  the  tbrm  of 
white  flocks. 

CCLXXXIl. 
PlECrPITATION    OF    WhITE    OxidE    OF    AntIMONT 

Fro7n  tfie  Muriate^  by  Water. 

Into  a  solution  of  Muriate  of  Antimony,  pour  flome  dis- 
tilled water :  the  white  Oxide  will  be  precipitated.  Here 
the  acid  evinces  a  greater  affinity  for  water  than  for  the 
metallic  Oxide. 

ccLXXXin. 

Dkcompo.-^ition   of  Nitrate  of  BtsMUTH 

By   Wahr;  or   ilw  preparation  of  Pearl   IVhUe* 

Pour  some  distilled  water  into  a  lolution  of  Nitrate  of 

Bismuth  as  long  as  precipitation  takes  place ;  filter  the  so- 
lution>  and  wash  the  precipitate  with  distilled  water  as  it  lies 
on  the  filter.  When  properly  dried,  liy  a  gentle  heat, 
this  powder  is  what  is  generally  termed  Pearl  \Vhite. 


CHAPTER  VIL 
EXPERIMENTS  ON  COMPOUND,  OR,  DOUBLE,  AFFINITY. 


JLIOUBLE  Affinity  ii  that  mutual  action  which  is  bdu- 
ced  between  the  component  substances  of  two  compound 
I  "bodies,  when  these  are  by  any  means  brought  into  contact 
with  e^h  other.  In  such  cases,  eacli  coni pound  body  b 
decomposed ;  but  two  other  bodies  are  ini mediately  formed 
of  their  constituents,  diflering  essentially  from  those  sub- 
in  itte<l  to  experiment. 

Decomposition  takes  place  when  a  compound  body  is 
divided  into  two  or  more  simple  orie^  ;  thus,  water  may  be 
decomix)sed  and  resolved  into  its  constinent  parts ;  viz*  Oxy- 
gen and  Hydrogen. 

Recomposition  takes  place  when  two  or  more  bodies  are 
made  to  unite  by  chemical  affinity,  and  to  form  some  other 
substance  diiierent  from  those  employed  in  the  recomposi- 
lion  :    thus,  by    certain  methods,  Oxygen   and   Hydrogen 

I  may  be  made  to  unite  in  such  proportions  as  to  form  water 

I I  substance,  totally  diiferent  from  the  nature  of  either  ;  for 
,  the  constituents  are  gaseous^  and  Uie  compound  li^id.  By 
,  experimeDts  in  both  wav8»  then,  we  must  be  satisfied  that 

Water  is  a  compound  of  Oxygen  and  Hydrogen,  In  tlie 
lame  way  all  other  compound  substances  may  be  decompo^ 
led  and  recomposed.  The  following  examples  will  illus- 
trate this  mode  of  action. 

CCLXXXIV. 

Mutual  decomposition  op  Carbonatx  or  Soua, 
And  Muriate  of  Baryici. 

Pour  a  little  of  the  solution  of  Carbonate  of  Soda,  into 
A  solution  of  Muriate  of  Barytes  in  a  wine  glass*  Here 
a  mutual  decomposition  takes  place  ;  and  Carbonate  of  Ba- 
nrlei  and  Muriate  of  Soda  will  be  formed.    The  Muriat« 
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of  Soda  will  be  held  in  tolution,  and  may  be  crystallized 
into  that  salt  known  by  the  name  of  Tabk  Salt  :  whilst 
the  Carbonate  of  Barytes  is  pre€ipitat€d  in  a  very  heavy 
white  Powder, 

Observation.  A  itmilar  action  will  take  place  between  sulphate 
of  foda  and  muriate  of  barytei. 

CCLXXXV* 

Mutual  DEcojcrofliTioK  of  Nitrate,  or  Muria 

Of  Cobalt^  and  Carbonate  of  Poiass. 

Into  a  solution  of  Muriate  of  Cobalt  j  p>ur  some  of  the 
solution  of  Carbonate  of  Potass,  mutual  decomposition  will 
take  place,  and  a  precipitate  of  a  most  beautiful  light  violet 
colour  will  fall  down.  This  .precipitate  will  in  a  abort  time^ 
change  to  a  full  violet  hue. 

t>  CCLXXXVI. 

SOLFHATI  OF    MaGKESIA    AND   CaRBONATE    OF   PoTASi 

Pour  a  solution  of  Carbonate  of  Potass  into  a  tumble 
containing  a  solution  of  Sulphate  of  Magnesia,     A  while 
precipitate  of  Carbonate  of  Magnesia  will  faU  down,  as  the 

Salts  continue  to  decompose  each  other. 

Obttrvation^  Here  the  potais  quits  the  carbonic  acid  firom  iti  greater 
affinity  for  sulphuric  Acld,  and  thus  sulphate  of  potass  h  formed  and 
held  in  BolTition  ;  on  the  other  hand^  tlie  carbonic  acid  unites  with  the 
ina^esia  ajid  (alls  down  with  it 

cclx  xxvii. 
Carbonate  of  Potass  and  Sulphate  op  Iron. 

Four  some  of  the  solution  of  Carbonate  of  Potas»  into  a 

solution  of  Sulphate  of  Iron  in  a  wine  glass*  A  mutual 
decomposition,  by  double  aflFinity#wi!l  immediately  take  place^ 
when  Solpfiate  of  Potass  will  he  held  in  solution,  and  Car- 
bonate of  Iron  will  be  precipitated, 

Obsermtion.  If  a  aolulion  of  pure  potais  be  used  instead  of  the 
carbonate,  oxide  of  iron  will  be  precipitated,  whiist  iulphate  of  potasi 
remaioi  in  solution,. 

CCtXXXVTlL 

CujtoMATfi  OF  Lead  and  Carbonate  of  Potass  4 

Or  the  preparation  of  ChromaU  of  Potctss* 
Pulverize  four  ounces  of  the  Siberian  Chromate  of  Lead 
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Ore,  which  is  of  a  reddbh  colour,  put  it  into  a  flask  or 
other  dsL$s  vessel,  and  pour  over  it  a  solution  of  eight  ounces 
of  Canx>nate  of  Potass  in  a  pound  of  Water :  set  the  vessel 
over  a  lamp  and  let  it  boll,  as  long  as  Carbonate  of  Lead 

^fclls  down.      Filter  the  whole,  and  preserve  the  solution 

^of  Chromate  of  Potass  in  a  stoppered  Wttle, 

ObMermtion,  This  salt  is  not  onk  useful  ar  a  test  for  metallic 
solutionc,  but  BfTords  the  most  brilliaiit  resiika  in  precipitating  the  me* 
tain  in  combination  with  Hsdf^  whereby  [jigmenis  of  utirlTalled  beaut jr 
and  ^at  variety  are  obtained. 

CCLXXXIX. 

Nitrate  of  Copper  and  ARsiBNiATr  of  Potass; 

Or  the  preparationof  Arsimmienf'Copper^  cominonly  caUed 

Schceles  GrcmL 

To  ft  solution  of  Nitrate  of  Copper,  add  a  solution  of 
I  Arseniate  of  Potass.      The  fluid  will  be  of  a  beautiful  in- 
tense green  colour,  having  an  abundant  precipitate  of  Arse- 
c^  Copper*       Filter  the  whole,  and  wash   the  precipi* 
A  solution  of  Nitrate  of  Potass  will  pass  through  the 
I  filter^  and  may  be  crystallized. 

ccxc. 

Cheomate  of  Potass  and  Acetate  of  Leao;  oh, 
The  preparation  of  Chromaic  of  Lead. 

To  a  solution  of  Acetate  of  Lead,  add  a  solution  of  Chro- 
mate of  Potass  as  long  as  precipitation  takes  place.     Here 
ible  decomposition  is  induced,  whereby  Acetate  of  Po- 
I  held  in  solution,  and  Chromate  of  Lead  is  precipitated, 
(  salt  is  of  a  most  beautiful  orange  colour,  and  is  used 
adng. 

ccxci* 

NiTBATE  OF  Bismuth  and  Cheomate  of  Potass  ; 
Or,  the  preparation  of  Chromate  of  Bismuth. 

To  a  solution  of  Nitrate  of  Bismuth,  add  a  solution  of 
Chromate  of  Potass,  as  long  as  a  lemon  coloured  precipitate 
&lis  down.  This  is  Chromate  of  Bismuth;  Nitrate  of  Po. 
tui  wiU  be  held  in  solution. 
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CCXCII- 

Chromate  of  Potahs  and  Sulphate  of  Zrxc;  oe, 

JTie  preparation  of  Chromate  of  Zinc* 

Add  a  solution  of  Chromate  of  Potass,  to  a  solution  ot 
Sulphate  of  Zinc,  as  long  as  a  precipitate  falls  down.  This 
precipitate  which  wiU  be  of  a  bright  yellow  colour,  is  Chro- 
mate of  ZinCj  Sulphate  of  Potass  will  be  held  in  solution. 

ccxcrii* 
NitEATE  OF  Silver  an©  Chromate  of  Pota§s;' 

Or  the  preparation  of  Chromate  of  Silver, 
Into  a  solution  of  Nitrate  of  Silver,  pour  a  solution  of 
Chromate  of  Potass;  Chromate  of  Silver  and  Nitrate  of 
Potass  will  be  formed  by  double  affinity  and  decomposition. 
The  last  will  be  held  in  solution,  whilst  the  first  is  precipi- 
tated. This  precipitate  is  of  a  most  beautiful  red  colour, 
possessing  the  Drilliancy  of  Carmine. 

ccxciv, 

Chkoicate  of  Potass  anx>  Niteatk  of  MsacuaY  ; 

Or  the  preparation  of  Chromate  of  Mercury, 

Pour  a  solution  of  Chromale  of  Potass   into  a  solutim' 
of  Nitrate  of  Mercury.      Double  decomposition  and  recom- 
po^tion  will  be  the  congeguence,     Chromate  of  Mercury  an 
intensely  red   and  beautilul  saJl    like  Vennillion,  will   be 
precipitated^  whilst  Nitrate  of  Potass  is  held  in  solution. 

ccxcv. 

Prussiate  of  Potass  and  Carbonate  of  Irok, 

Dissolve  some  Carbonate  of  Iron  in  a  glass  of  water* 
(or  take  some  mineral  water  impregnated  witli  tliis  salt,) 
and  pour  in  gradually,  a  solution  of  Prussiate  of  Potass. 
The  Prussic  Acid  will  leave  the  Potass  and  attach  Itself  to 
the  Iron,  setting  the  Carbonic  Acid  free,  which  in  its  turn 
seizes  upon  the  Potass*  The  colour  of  this  mixture  will  be 
blue ;  Prussiate  of  Iron  (Prussian  Blue)  being  held  in  solution. 

ccxcvi. 
Sui,pBATE  OF  Iron  and  Phussxate  or  Potass 
Or  ihe^  preparation  of  Prussian  Blue^ 
If  a  solution  of  Sulphate  of  Iron,  is  made  in  a  tall  beer 
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glass,  and  a  solution  of  Prussiate  of  Potass  drop|:>ed  into  it, 
a  very  beautiful  blue  colour  will  be  produced,  this  may  be 
rouch  heightened  by  pouring  in  ibore  until  all  the  Iron  is 
taken  up.  Here  tne  Prussic  Acid  leaves  the  Potass,  and 
seizes  upon  the  Iron,  forming  Prussiate  of  Iron,  whilst  the 
Potass  m  its  turn  is  taken  up  b;^  the  Sulphuric  Acid,  form- 
ing Sulphate  of  Potass.  In  this  way,  tne  least  portion  of 
Iron  may  be  detected  in  any  solution. 

ccxcvii. 

Variation  as  a  Sympathetic  Ixk. 

If  a  letter  be  written  with  a  tolution  of  Sulphate  of  Iron, 
the  writing  will  be  invisible ;  but  if  it  be  afterwards  rubbed 
over  by  a  feather,  dipped  in  a  solution  of  Prussiate  of  Po» 
ULBSy  it  will  appear  of  a  beautiful  blue  colour. 

Ohiervatiotii^  The  following  mode  of  manufacturing  prussian  blue, 
€>n  a  large  acale,  is  described  in  the  Journal  de  Physique  :  it  is  of  Ger- 
man iiiFention. 

Any  quantity  of  homa  and  hoofs  is  to  be  mixed  with  an  equal  weight 
of  dippiugs  of  leather,  and  the  whole  submitted  to  distillation  in  a 
large  iron  retort,  fixed  in  a  reverberatory  furnace  ;  the  oil  and  impure 
ammonia,  resulting  from  this  process,  are  collected  in  a  receiver,  and 
the  diatUlatlon  is  carried  on  at  a  high  heat,  till  no  fluid  or  vapour  of 
apy  kind  come  OFer — the  oil  and  alkali  are  diftposed  of  to  alflToreMt 
maiiu&cturers,  and  the  black  spongy  coal  remaining  in  ike  retort  it  the 
oaly  port  made  use  of  in  the  preparation  of  the  Prussian  blue. 

Ten  pounds  of  this  coal,  and  thirty  pounds  of  common  potash,  are 
reduced  together  to  a  coarse  powder,  and  heated  to  redness  in  an  iron 
pot ;  by  degrees  the  mass  is  brought  into  a  state  of  semifusion,  in  which 
It  is  suffered  to  continue  twelve  hours,  when  the  matter  gives  out  a 
strong  odour  of  sulphur-;  it  is  then  taken  out  red  hot,  and  thrown  into 
a  boiler  of  water,  where  it  undergoes  ebulliiion  for  about  half  an  hour. 
The  dear  liquor  is  separated  by  filtration,  and  the  residue  is  boiled  in 
fMi  parcels  of  water,  till  all  the  saline  matter  is  extracted.  These  > 
diilBavTit  IrxiTia  are  then  mixed  together.  Four  pounds  of  alum,  and 
one  and  a  half  of  sulphate  of  iron,  art  dissoWed  in  warm  water,  and 
this  solution  is  added  to  the  former ;  a  copious  whitish  precipitate  is 
immediately  deposited,  which  being  coUected  and  washed,  acquires,  by 
exposure  to  the  air,  a  beautiful  blue  colour, 

ANOTHXR    METHOD    It   AS   F0LLOW9  : 

Six  pounds  of  clippings  of  leather,  six  pounds  of  hoofs  and  horns, 

«d  ten  pounds  of  common  potash,  are  boiled  together  in  an  iron  pot 

to  dryness ;  the  residue  is  then  mixed  with  two  pounds  of  crude  tartar, 

and,  by  means  of  a  strong  fire,  is  brought  into  fusion.    The  lixiTiation  is 

coiiducted  In  the  usual  way,  and  a  solation  of  five  pounds  of  sulphate 

of  iron,  and  fifteen  of  alum  being  addixi,  a  precipitate  takes  ^lace, 

whirli  is  tlie  Prussian  blue. 

f 
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CCXCVIH. 

Pritssiate  ^f  Potass  anj>  Xitrate  of  Copfe  ,• 

Poor  into  a  wine  glass  a  solution  of  Nitrate  of  Copper,  and 
[add  thereto  a  solution  of  Prussiate  of  Potass:  these  solu- 
Itions  will  decompose  each  other  by  double  affinity,  and  the 
Tfi^ults  will  be  Nitrate  of  Potass,  and  Prussiate  of  Copper. 
[The  latter  of  these  substances  will  give  the  liquid  a  Ji^hi 
IJrgip/i  colour. 

ccxcix* 

Variation  as  a  Sympathetic  Ink. 
'  Write  a  letter  witJi  a  solution  of  Nitrate  of  Copper ;   the 
letters  will  be  invisible,  bot,  if  they  are  rubbed  over  with  m 
feather,  dipped  in  a  solution  of  Prussiate  of  Potass^  lh« 
writing  will  be  of  a  lively  brmim  colour. 

CCt'. 

Muriate  of  Copper  and   Prussiate  or  Potass, 

Make  a  solution  of  Muriate  of  copper,  and  add  to  it  a 
BDlution  of  Prussiate  of  Potass;  a  oeautiful  light  brown 
precipitate  will  fall  clown.  This  is  the  Prussiate  of  copper; 
It  is  to  be  filtered  and  washed.  It  is  said  to  answer  as  a 
paint. 

Muriate  or  Tn  anium  and  Prussiate  of  Potass, 

Into  a  Wine  glass,  containing  a  Solution  of  Muriate  of 
Titanium,  pour  a  Solution  of  Prussiate  of  Potass.  The 
liquid  will  instantly  assume  a  beautiful  green  colour,  which 
is  occasioned  by  Prussiate  of  Titanium  l>cing  precipitated. 
Muriate  of  Potass  is  held  in  Solution* 

cccit. 
Variation  as  a  Sympathetic  Ink. 

Write  a  letter  with  a  Solution  of  Muriate  of  Titanium ; 

the  letters  will  be  invisible,  but  if  they  are  rubbed  over  with 
a  feather  dipped  in  a  Solution  of  Prussiate  of  Potass,  they 
will  assume  a  very  beautitul  green  colour  which  is  the  Prus- 
siate of  Titanium. 
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CCCfll. 

PmussiATS  OF  Potass  and  Nitbatk  of  Bismuth. 

When  a  Solution  of  one  of  these  Salts  is  poured  into  that 
of  the  other  in  a  elass,  a  very  fine  yellow  colour  will  be 
pt)duoed ;  which  is  tlie  Prussiate  of  Bismuth,  in  a  state  of 
predpitation.  In  this  experiment  the  Nitric  Add  leaving 
the  Bismuth  attaches  itselt  to  the  Potass,  (for  which  its  af£ 
xuty  it  greater)  forming  Nitrate  of  Potass :  whilst  the  Bis* 
miith  it  taken  up  by  the  Prusdic  Acid,  forming  Prussiate  c^ 
IRtiiiuth. 

ccciv. 

Vakiation  as  a  Sympathetic  Ink. 

Write  a  letter  with  a  Solution  of  Nitrate  of  Bismuth : — 
the  letters  will  be  invisible.  If  a  feather  be  now  dipped  in 
*  Solution  qS  Prussiate  of  Potass,  and  rubbed  over  the 
Piqier,  the  writing  will  appear  of  a  beautiiiil  yellow  colour, 
oeeationed  by  a  formation  m  Prussiate  of  Bismuth. 

cccv. 

SULFHATS  OF   laON  AND   AcETATB   OF   LeAD. 

Tnto  a  Solution  of  Sulphate  of  Iron,  pour  another  Solu- 
tion  of  Acetate  of  Lead  as  long  as  a  precipitate  continues 
to  fidl  down.  This  precipitate  is  Sulphate  of  Lead ;  whilst 
the  liquid  is  a  Solution  of  Acetate  of  Iron.  The  latter 
Salt  is  much  used  by  Dyers  and  Calico-printers. 

cccvi. 
Phosphate  of  Soda  and  Sulphate  of  Ieon. 

To  a  Solution  of  Sulphate  of  Iron,  add  one  of  Phos- 
phate of  Soda,  until  no  more  precipitate  falls  down.  Tint 
{redpitate,  which  is  of  a  bluish  colour,  is  Phosphate  pf 
ran,  a  Salt  lately  used  in  Medicine.  Tlie  supernatant 
liquid  is  a  Solution  of  Sulphate  of  Soda,  which  may  be 
crystallized  after  the  liquid  is  filtered. 

cccvii. 

Acetate  of  Lead  and  Sulphate  of  Alumine. 

Four  into  a  tumbler  containiDg  a  Solution  of  Acelat^  of 
Lead ;  tome  of  the  Solution  of  Sulphate  of  Alumine  and 
Potass*  or  Sulphate  of  Alumine  and  Ammonia,  as  low  as 
any  precipitate  ftUs^owji.  /*This  predpitate  will  be.  Sul^ta 
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of  Lead;    Acetate   of  Alu mine  will  be  held  in   Sdlution. 

i  substance  is  a  mordaunt  < 


Thii 


oi  great  use  m 


dyeing. 


Ohatrvations,  The  sulphate  of  ftliiniine  and  potars,  or  fulpbate  of 
alumine  and  ammonia  (common  aliimp)  allhough  r^ot  in  the  list  of  Kzpe> 
riments  on  the  Preparaiion  of  Sails,  is  a  very  useful  compound.  It  t» 
marmfacinred  oti  a  largt?  scale  in  Sc^oUatid, 

Alum  is  u-ed  as  a  mordaunt  fur  iiiing-  vegetable  colours  on  cloths* 
It  ijt  also  med  in  tatirnnj*.  Paper  impreguRttd  with  a  ficiluiion  of  it,  b 
rendeied  rather  ineoinbnstible ;  the  same  takes  nlace  when  wood  Is  sa^ 
luratcd  by  it.  Il  i.n  iispd  hy  tallow  chnii tilers  to  harden  their  tallow,  ft 
ii  alfo  used  with  a  precipitate  of  silver,  in  silvering  copper,  bra«i,  &e. 
At  ati  astringent  it  is  ufed  in  meiticme^  and  in  a  burnt  slate  as  a  ciuftie 
to  remove  fungous  rxcrescencei. 

CCCVIII. 

Action  op  Hypo-Sulphite  of  Ammoi^ia 

On  Muriate  of  Silver, 

When  Hyposylphite  af  Ammonia  is  poured  on  Muriate 
of  SilveFj  it  dissolves  it;  and  if  into  the  saturated  Solution 
AJcohol  be  poured,  a  white  salt  is  nrccipitatcd^  which 
must  be  strottgly  expressed  between  nlotting  paper,  and 
dried  in  vacuo.  It  is  wry  readily  sulubie  in  water,  and  ts 
extremely  sweet  to  the  taste.  Its  sweetness  is  unmixed  with 
any  other  flavour*  and  so  intense  as  to  cause  pain  in  the 
throat.  One  grain  of  tliis  Salt  communicates  a  perceptible 
sweetness  to  3'2,000  grains  of  water.  If  the  Alcoholic 
liquid  be  evaporated,  thin  lengthened  hexangular  plates  are 
sometimes  formed,  which  are  not  altered  by  keeping, 

Ohservationg.  When  the  hyposulphite  of  ammonia  refuses  to  dissolro 
more  muriate  of  silver,  if  an  additional  qitaiitity  be  added,  it  is  ranidly 
converiiHi  mo  a  white  cryittaltized  powder.  Il  is  eitremely  luioluliJe 
in  water,  but  readily  and  abundantly  in  ammonia,  forming  an  bilensely 
tweet  solution,  from  whit^h  an  acid  precipitat*>H  il  nnaltend*  even  when 
copiously  diluted.  Bried  in  vacuo,  and  kept  in  a  closely  stoppeil  ve^iielp 
It  blackens  and  undergoes  jipoiitanenuii  decomposition.  The  phial* 
whenever  opened,  h  found  fidl  of  sulphurous  acid;  and  when  wa*hed 
with  ammonia,  a  cunsiderabfe  residue  of  sulphuret  of  silver  is  l€ft« 
Heat  effects  the  same  change  at  once.  f 

cccix. 

DECOMPOSITION   OF  NlTltATE  OF  SlLVER, 

bf/  Muriate  of  Soda. 

To  a  solution  of  Nitrate  o(  Silver^  in  half  a  wineglaM 
of  water,  add  some  of  the  Solution  of  Muriate  <if  Soda,  a 
white  precipitate  of  Muriate  of  Silver  will  immediately  fall 
down.     H«fe  tlie  MuriaAic  Acid  quits  the  Soda  to  unite 
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with  tlie  Silver,  whilst  the  Nitric  Acid  attacks  the  Soda. 
The  two  products  are  Muriate  of  Silver  and  Nitrate  of  Soda. 

cccx. 

NlTBO-MORIATE   OF    PljLTIVUM, 

By  MtiriaU  iff  Tin. 

Pour  into  a  diluted  solution  of  Muriate  of  Platinum  in 
a  wine  glass,  three  or  four  drops  of  the  solution  of  Muriate 
of  Tin,  a  very  beautiful  scarlet  precipitate  of  the  Oxide  of 
Platinum  will  fall  down. 

cccx  I. 
NiTao-MuRiATB  OF  Platikum, 

By  Muriate  of  Ammonia, 

To  a  diluted  solution  of  Muriate  of  Platinum  add  some 
of  the  solution  of  Muriate  of  Ammonia,  an  orange  coloured 
powder  will  fall  down. 

cccxii. 

NiTao-MuaiATE  of  Palladium, 

By  Muriate  of  Tin, 

Into  a  solution  of  Nitro-Muriate  of  Palladium,  pour  a 
few  drops  of  newly  made  Muriate  of  Tin  :  a  light  orowo 
precipitate  will  fjEJl  down.  These  salts  are  considered  good 
tetU  for  the  presence  of  each  other. 

CCCXII  I. 
NlTRO-MuElATE   OF    GoLD, 

By  Muricte  of  Tin. 

Dilute  some  Nitro-Muriate  of  Gold  in  nearly  a  wineglaas 
of  water,  and  drop  in  some  Muriate  of  Tin.  A  very  beau- 
tiful purple  precipitate,  being  the  Oxide  of  Gold,  will  take 
J  lace,  and  will  soon  fall  to  the  bottom  :  drop  in  more  o{  the 
iuriate  of  Tin  until  no  further  precipitate  takes  place. 
Filter  the  liquid;  dry  and  preserve  the  powder.  This 
Oxide  of  Gold  is  used  in  the  painting  of  China  ware. 
In  tUs  experiment  the  Muriate  of  Tin  detaches  the  Muriatic 
.Acid  fitmi  the  Gold,  which  it  held  in  solution. 
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crcxtv. 

Variation,  as  a  Sympathetic  Ink. 

Write  with  the  Nitro-Muriate  of  Gold,  and  brush  the 
letters  over  with  Muriate  of  Tin  in  a  diluted  state.  The 
writing,  before  invisible,  will  now  appear  of  an  exquintely 
beautiful  purple  colour. 

cccxv. 

Muriate  of  Mercuey, 

By  Muriate  of  Tin, 

To  a  solution  of  Muriate  of  Mercury  add  a  small  quan- 
tity of  Muriate  of  Tin :  a  black  appearance  will  pervade 
the  whole  liquid.  Hence  Muriate  of  Tin  is  a  good  test  for 
this  veiy  active  poison  (generally  known  by  the  name  of  Cor- 
rosive Sublimate).  The  precipitate  is  a  black  Oxide  of 
Mercury. 

Observation,  This  experiment  may  be  Taried  aR  a  sympathetic  ink ; 
proceeding  as  directed  tor  other  inks  of  this  description. 

CCCXVT. 

Decomposition  of  Sulphuret  of  Potass,  &c. 

By  Muriatic  Acid. 

Put  some  sulphuret  of  Potass,  or  Soda,  into  a  retortf 
and  pour  over  it  very  diluted  Muriatic  Acid :  Sulphuretted 
Hydrogen  Gas  will  be  disengaged,  and  may  be  received  over 
Mlercury  in  a  bell  glass.  When  the  action  ceases  a  small 
portion  of  Sulphur  will  be  precipitated. 

Obtervatiofu.  Here  the  muriaUc  acid  attacks  the  alkali,  forming 
BHiriate  of  soda,  or  potass ;  whilst  the  water  is  decomposed  by  part  of 
the  sulphuret ;  and  thus  the  sulphuretted  hydrogen  will  be  set  free. 

cccxvii. 

PREPAKATION  Of   HtdRO  SuLPUUKET  OF  AmMONIA. 

Put  sonie  pure  solution  of  Ammonia  into  Woolfe^s  bottles. 
Into  the  retort  pour  some  Muriatic  Acid  over  Sulphuret  of 
Potass,  Soda,  or  Iron  The  Sulphuretted  Hydrogen  will  pass 
over  and  be  condensed  by  the  solution  of  Ammonia ;  until 
at  last,  the  liquid  will  be  of  a  brownish  yeUow  colour :    The 
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L  process  Is  now  complete,  Hydro-SulphuTet  of  Ammoma  Imng 
'fonned*     Preserve  it  in  a  well  stopped  phial. 

CCCXVIII. 
PttEPAHATION    OF  SULPHUUET  OF  AmMOKIA. 

Put  into  a  glass  retort » half  an  ounce  of  Sulphur,  an  ounce 
Icf  Muriate  of  Ammonia,   and  an  ounce  of  newly  calcined 

Lime.     Put   the  retort  in   a  sand  bath,    and   apply  heat. 

A  liquid  of  nearly  the  same  colour  as  .the  Sulphuret 
,»of  Soda  and  Potass  will  pass  into  the  receiver.  Here 
tie  Muriatic  Acid  of  the  Muriate  of  Ammonia  attaches 
f itself  to  the  Lime,   leaving  the  Ammonia  free  to  combine 

uritJi  die  Sulphur.     The  Muriate  of  Lime   remains  in   the 

retort.     Sulohuret  of  Ammonia  should  be  kept  in  a  well 

stopped  phiaJ. 

ObacTvationt,  Tbrs  jiulphuret,  like  the  other  alkaline  «ulphiir«tSt  han 
a  great  affinity  for  hydrogen,  with  which  kfonn^  fiulphurclted  hyiirogeri 
^as;  a  very  ttieful  tret  tor  inetiili  in  folutiom  Accordingly  when  a 
amilJ  portion  of  the  sulphuret  i^  put  into  any  solution^  me  water  Is 
dciCOtDposed,  and  its  oxygen  left  free. 

CCCXfX. 
PjlECrplTATION  OF  SuLPHtJHET  OF  LeaD 

From  the  Aceik  Solution^  b^  Suiphuret  of  Potass. 

^     Into  a  diluted  Solution  of  Acetate  of  Lead,  drop  a  small 

C""    ace  of  Sulphuret  of  Potass;  Sulphuretted  Hydrogen  will 
produced  by  decomposition  of  the  water;  this  gas  has  the 
power  of  precipitating  Lead  of  a  black  colour. 

OhtfrvaiiQn^  This  may  be  varied  by  writing  with  a  solution  of  acetate 
of  lead,  and  ruhbing  the  writing  over  with  sulphuret  of  potasa  in 
Mlutbo*    The  letterjt  will  be  black. 

cccxx. 

Decomposition  of  Sulphate  or  Zinc, 

Bij  Sulphuretted  HydroQcn  Gas, 

Into  a  solution  of  Sulphate  of  Zinc  pour  some  water 
inipregDated  by  Sulphuretted  Hydrogen  Gas,  and  stir  the 
imzlure.  A  yellowish  white  precipitate  will  soon  fall  down. 
T*hia  ts  Sulphuret  of  Zinc* 

CCCXXf. 
DeSTRUCllOK  OK  THE  BlUE  COLOLTH  OF  AAIMONItTRET 

Of  Copper^  by  Sulphuretted  Hydrogen  Gm, 
Pmir  into  a  wine  glass  containing  a  solution  of  Ammo 
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niuret  of  Copper ;  about  two  drams  of  water  imprecated 
by  Sulphuretted  Hydrogen  Gas: — the  beautiful  blue 
colour  wiH  disappear,  ana  a  brownish  black  precipitate  of 
Sulphuret  of  Copper  will  pervade  the  fluid. 

cccxxii. 

PaECfPITATION  OF    SuLPHURET  OF    AnTIMONY 

By  Sulphuretted  Hydrogen  Gas. 

Make  a  solution  of  Tartrate  of  Antimony  and  Potaas^ 
by  dissolving  twenty  grains  in  nearly  a  wine-glass  of  water ; 
and  drop  in  a  small  piece  of  Sulphuret  of  Potass  A  beau- 
tiful deep  yellow  precipitate  will  pervade  the  liquid. 

cccxxut. 

Precipitation  of  Sulphuret  of  Tin  from  the 

Muriate^  by  Sulphuretted  Hydrogen, 

Into  a  wine  glass  containitie  a  little  diluted  Muriate  cf 
Tin  throw  a  small  piece  of  Sulphuret  of  Potass.  The 
Sulphurretted  Hydrogen  formed  by  decomposition  of  the 
water  will  precipitate  Sulphuret  of  Fin. 

cccxxiv. 
Action  of  Sulphuretted  Hydrogen  Gas  ow  Gold. 

Pass  a  stream  of  Sulphuretted  Hydrogen  Gas  through  a 
solution  of  Gold  in  Nitro-Muriatic  Acid  as  lon^  as  a  Inadc 
precipitate  continues  to  fall  down :  this  precipitate  is  die 
Sulphuret  of  Gold. 

Ohtervalion.  If  the  g^old  \%  to  be  again  brought  back  to  its  metainc 
state ;  it  is  only  reqiitsiie  to  throw  the  sulphuret  into  a  solution  of  caus- 
tic potass :  where  it  will  fall  down  in  small  gram?,  or  it  may  be  pat 
into  a  crucible,  or  on  a  hot  iron :  the  sulphur  will  thus  be  sublimed, 
and  the  gold  left  in  the  metallic  state. 

cccxxv. 

Preparation  of  Sulhuret  of  Platinum. 

Pass  a  stream  of  Sulphuretted  Hydrogen  Gas  through  a 
solution  of  Platinum  in  Nitro-Muriatic  Acid.  A  olack 
precipitate  of  Sulphuret  of  Platinum  will  fall  down.  Thia 
powcfer  may  be  obtuned  free  by  filtration. 

cccxxvi. 
Action  of  Hydro-Sulphuret  of  Ammokia 
Chi  Muriate  of  Mercury. 
Prepare  a  solution  of  Muriafe  of  Mercury  in  warm  water. 
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fend  add  to  it  a  saturated  solution  of  HydnvSulphuret  of 
Ammonia  in  water ;  a  dirfy  broom  precipitate  will  fall  down : 
this  precipitate  is  to  be  left  undisturbed;  and  at  the  end  of 
several  days  it  will  be  of  a  bright  red  colour,  liaving  gone 
through  all  the  stages  of  brown,  yeUow^  and  red. 

cccxxvii. 

Action  of    Oxy-Nitbate  of    Potass  oh 

Oxide  of  Silver. 

When  a  tube  containing  Oxide  of  Silver  is  dipped  into  a 
solution  of  Oxygenized  Nitrate  of  Potass,  a  violent  efferves- 
cence ensues ;  the  Oxide  is  reduced,  the  Silver  is  precipi- 
tated, all  the  Oxygen  of  the  Oxygenized  Nitrate  is  11  Derated 
along  with  that  of  the  Oxide ;  and  the  solution,  containing 
mer3y  common  Nitrate  of  Potass,  remains  neutral,  if  it 
was  in  that  state  at  first.  . 

Obtervniion,  Oxide  of  hUwct  produces  the  saire  effects  on  oxygeni- 
zed-miiriate  of  potass  (Chlorate  of  Potass)  as  on  the  oxygenized  nitrate. 

cccxxvii  i. 

White  Oxide  of   Bismuth   Blackened   by 

Harrowgate  Water, 

Place  a  little  Oxide  of  Bismuth  on  a  white  dish,  and 
pour  over  it  some  Harrowgate-water.  Its  beautiful  white 
colour  will  instantly  be  changed  to  black.  It  is  the  Sulphu- 
ictted  Hydrogen  Gas  with  which  the  water  is  impregnated, 
that  acts  thus  on  the  Oxide. 

O^entations,  There  is  a  curious  anecdote  related  of  the  influence 
of  thb  gas  on  the  oxiile  of  Bisqiuth.  It  is  well  known  that  this  oxide, 
under  the  name  of  p€arl  white,  is  used  as  a  cosmetic  bv  those  of  the 
&ir  sex  who  wish  to  become  fairer.  A  lady  thus  painted  was  sitting  fai 
a  lecture  room,  where  chemistry  being  the  subject,  water  impregnated 
with  sulphuretted  hydrogen  gas  (Harrowgate-water^  was  handed  round 
for  inspection.  On  smelling  this  liquid,  the  lady  ni  question  becanae 
suddenly  black  in  the  face.  Every  one  was  of  course  alarmed  by  this 
sudden  ehemical  change ;  but  the  lecturer  explaining  the  cause  of  the 
pbtnomenon>  the  lady  received  no  farther  injury,  than  a  salutary  prac- 
tical lesson  to  rely  more  upon  natural  than  artificial  beauty  in  future. 

CCCXXIX. 

Decomposttion  of  Nitrate  of  Bismuth   by 
Sulphuret  of  Potass. 
Pour  into  a  wine-glass  some  diluted  Nitrate  of  Bismuth, 
and  drop  into  it  a  small  piece  of  Sulphuret  of  Potass;  as 
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^^^^  at  tin*  htt^  mfytaiM^  is  diMolred,  tbe  whole  liquid 
*JluiiiMiT  hbdL  Here  the  Sulphoret  of  Potass  deoom- 
mmmtht  I  ■■■■j^^t^hhig the  Hydrogen  to  itsdf;  the  same  is 
C^^^  1^  intrrN'~^  io  all  situaticms  where  water  is  pre- 
gg^*  et^  in  >  moist  atmosphere:  hence  the  intolerafafe 
wmdBi  of  Sulphuretted  Hydrogni  which  arises  frooi 
i^QBlcDed  Sulpnuret  of  Potass.  The  Oxygen  liberated  by 
llai  decomposition  unites  to  the  Bismuth,  whilst  the  Nitric 
AcU  Attacks  the  Potass,  forming  Nitrate  of  Potass. 

Olw<isft'^~  This  experiment  mar  be  Yaried  bj  unng  nitrate  of  bis- 
m^  »  asyniMthetic  ink,  and  nibbnng  a  solution  of  sulphuret  of  poc- 
^gcicr  it.  The  writia^,  before  innsibie,  will  be  converted  to  a  buck 
0f  im-bfown  colour. 

cccxxx. 

Srparatiok  op  Alcohol   from   Wins 

Bi/  Chemical  Agency. 

It  has  been  supposed  that  distillation  causes  the  formation 
of  Alcohol  in  Wine,  Beer,  &c.  but  this  is  not  the  case. 
Mn  Brande  having  first  separated  the  colouring  matter  and 
acid,  by  a  solution  of  Sub-Acetate  of  Lead,  afterwards  sepa- 
rated tne  Alcohol  by  adding  to  the  colourless  liquid,  Sufa^ 
Carbonate  of  Potass.  To  eight  ounces  of  Port  wine,  add 
an  ounce  of  a  concentrated  solution  of  Sub- Acetate  of  Lead, 
a^tate  the  mixture  and  place  it  upon  a  filter :  a  precipitate 
wiU  rem^n  on  the  filter,  whilst  the  liquid  below  will  he 
colourless :  add  to  this,  dry  Sub-Carbonate  of  Soda  unul  no 
more  Alcohol  can  be  separated.  Here  the  water  attaches  itidf 
to  the  salt  whilst  the  Alcohol  is  set  free,  and  the  quaotitjr 
irill  generally  be  one  fifth  of  the  wine  employed,  or  about 
one  and  a  half  ounce.  Exactly  the  same  quantity  wiU  be  re>- 
oovered  by  distillation,  which  may  be  tried  by  submitting 
the  same  quantity  to  that  operation. 

OUervations.  Ale  brewed  by  Sir  Joseph  Banks,  being  analjrsed  bj 
If  r.  firaude,  gave  the  following  proportions  of  alcohol.  Malt  to  die 
hogshead,  eight  strike  or  bushel*  Hops  to  the  hogshead,  Slbs.— eontaiii- 
ed  9.8S  per  cent,  of  alcohol.  Malt  to  the  hogshead,  ten  tCrfte, 
Hops  1  ilbs. — eontauied  10.84  per  cent  of  alcohol. 

CCCXXXf. 
WxTCa    FORMED    BV    THE    CoMBUSTION    OF    AlCOHOL. 

Burn  four  ounces  of  pure  Alcohol,  in  the  lamp  belong- 
ing to  the  apparatus  seen  in  Plate  11,  receive  the  product 
of  combustion  through  the  worm,  in  a  measuring  ^aaa 


COHPOUND    AFFINITr. 


171 


h 

» 


pertljT  covereS  on  the  top,  so  that  none  may  be  lost  by  eva- 
poration. This  product  wiU  be  4  ounces  and  a  hall'  of  wa- 
ler 

Ohitrvafiont,  Here,  as  in  Btmiliir  combystionf,  the  hydrogen  of  the 
aleohfil  combines  with  the  oiygen  i>f  the  atmosphere  ;  conseciuenliy 
wAter  is  formed*  But  the  hitense  heat  caused  l>y  the  decampositiot*,. 
gires  Uie  water  tie  elastic  forni ;  or  hi  other  words  converts  it  into 
steam.  The  iteam,  Imn^  »peciical]y  lighter  than  au  ei^ual  sized  body 
of  air,  ascends  rn  the  leni^nlieneiJ  tube  and  passes  into  the  worm  :  it  h 
here  condensed  into  water  from  an  abstraction  of  tlve  heat  contained 
hi  it  by  the  cold  water  in  the  rt-tVigeratory  : — the  water  in  the  refrige- 
ratory may  be  found  to  became  gradually  warmer  as  the  comlmstioii 
procmls  ;  consequently  the  warmth  or  heat  was  ol)tained  from  the  con- 
tact of  the  pipe,  containing  the  hot  steam,  as  li  the  case  in  all  modes 
<>f  dislilJalion.  The  water  produced  by  combustion  being^  now  con- 
densed, passes  through  the  worm  into  the  measuring  glass:  and  the 
litcTeAse  of  quantity  can  he  inferred  only,  by  supposing  that  a  greaier 
quatititT  of  oxygen  from  tlie  atmosphere,  combined  with  the  nydrp- 
g*«  to  lorm  water. 

CCC  XXXII* 
P£Ct:LTAR    COMPOUND   OF    PlaTINVM    OBTAINED    FEOM 

Sulphate  of  Platinum^  by  the  Agency  of  Akohd. 

In  Uie  Philosophical  Transactions  for  1820^  appear  the 
falJowing  experiments  of  K,  Davy  Escj.  on  some  combina* 
titms  of  Platinum. 

Sulphfileof  Platinutn,  unlike  the  other  metallic  suluhatei 
' ,  is,  to  a  considerable  extent,  soluble  in  A  kohol 
I  1  lien  As  these  Huids  are  caj>able,  in  certain  circura- 
stances^  of  (mrtially  or  wholly  reviving  some  metallic  Oxides 
fnmi  ibeir  solutions  in  Acicfs,  I  wished  to  try  their  effects 
on  the  Sulplmte  of  Platinum.  Accordingly,  I  put  into  a 
sniall  |ihinl  about  equal  volumes  of  a  strong  Aqueous  solu- 
tion of  tile  Sulphate,  and  Alcohol ;  and,  after  agitating  the 
,  oaixed  fluids,  the  phial  was  put  aside.  Some  weeks  after- 
wardsy  1  found  tljc  dark  colour  of  tlie  Sulpluite  had  entirely 
disappeared,  a  dense  black  substance  had  subsided,  and  the 
supernatant  fluid  remained  colt>urlei5s  and  transparent.  On 
upcning  the  phial,  au  odour  similar  to  tliat  of  Elher  was  per- 
ceived, the  fluid  had  a  strong  Acid  taste,  and  afforded  a  co- 
piuufii  precipitate  with  Nitrate  of  Barvtes.  After  the  black 
»ub5tanc<c  had  l)een  well  wa^ihed  and  driecl,  a  few  prelimi- 
nary experiments  served  to  show  that  it  was  a  peculiar  com- 

jrjd  which  had  not  been  noticed,       Jo  conhrm  these  re- 

ihs,  and   prot*urc  more  of  the  substance,    I  repealed  the 

rxpcriment  with  the  Sulphate  and  Alcohol.      In  about  two 
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days  the  fluid  assumed  a  darker  tint,   the  black  substanc^ 
began  tu  prtHripitate  in  a  finely  divided  stale,  and  in  about 
a  week  it  had  all  subsided,  leaving  the  fluid  colourless  and  i 
transparent,     I  alterwards  found  that  the  substance  in  que«* 
tion  niav  be  readily  obtained   by  boiUng  the  Sulphate  and  i 
Alcohol*  together  for  a  few  minutes;  it  separates  in  small 
particles,  leaving   the  supernatant  fluid  colon  rles3>  or  with 
only  a  slight  tinge  of  yellow.     In  cases  where  it  is  thus  pro- 
>reured,  a  little  volatile  inflammable  fluid,  having  a  peculiar 
ethereal  smell,  is  also  obtained, 

Obitrvatiofis.  This  suljslance^  after  being  washed  til!  the  water  is 
ta&telesH,  aiul  does  not  affect  Ikiiuii  paper^  and  dried  at  a  temperature 
of  about  2M)*  Fahretibeit,  exhibits  the  followiiij^  properties.  It  i«  of  a 
black  cotouri  and  in  smiiJI  lumps,  which  are  %o\\  tti  the  touch,  and 
easily  reduced  to  an  iinpfdpable  powder.     It  readily  soils  the  fini^ers^  or 

fjaper*     It  it  destitute  of  lustre.     It  is  tasteleas,  and  Apparerttly  unaf* 
ected  cither  l^y  co!d  or  hot  water.     It  has  a  peculiar  ethereal  smell  that 
is  not  Ga*ik  removed,  and  probably  arises  itom  the  presence  of  a  little 
JTiflamniable  matter  occasioned  by  the  action  of  the  alcohol.      It  s«cms 
to  undergo  no  change  by  expo ^iu re  to  the  air  for  lome  time*      Wkcn 
It  is  gently  heated,  on  a  »lip  of  {ibliiium  or  paper,  a  hissing  noise  or  a 
'  feeble  explosion  is  »roduc(M,  nnd  this  efftct  is  accompanied  by  a  flaiili 
I  of  red  h^ht,  the  platinum  being  reduced.      It  if  insoluble  in  nitrous, 
tulphitnCi  and  phos^phoric  acids  ;  but  it  dissolres  slowly  in  murialic  acid. 
It  Is  scarcely  affected  by  chlorine,  unless  moisture  be  present,  when  a 
little  muriate  h  g-radLtdlly  formed.     When  the  powder  i«  put  into  liquid 
ammonia,   minute  i^l^bulejt  of  air  are  ei^olv^ed  from  it,  and  a^er  some 
time  it  aii^quires  fuhninaiuig  properties.     The  ntiantity  of  air  I   hare 
J  liriherto  obtained  in  this  way,  ba!]  been  too  small  to  allow  me  to  aacer- 
[*ttin  its  nature  with  precision.     When  the  powder  is  brought  in  contaGt 
irith  ammoniacal  gas^  a  crackling  noise  bt  (troduced,  it  then  becomet  red 
,  bet  and  scintillates  ;  hut  by  this  treatment   its  external  appearance  in 
•carcely  altered,  though   it  undergoes  a  partial  decomposition.      The 
I 'powder  is  immediately  decomposed  by  the  agency  of  alcohoL      This 
I'lact  is  shown  in  an  Interestir»g  manner  by  moistening  different  fiubttan* 
J'ces,  tuch  aj  paper,  sand,,  corkj  dec.  with  alcohol,  and  placing  the  smaW 
Llett  particle  of  the  powder  on   them  ;  it  htsses,  a  sufficient  degree  of 
I  Jhcat  h  produced  to  reduce  ttnd  igrnte  the  platinum,  aiid  it  remains  in  a 
iitate  of  ignition  uruil  the  iilcohol  i<;  consumed.     During  the  agency  of 
I 'alcohol  on  the  pawdtr,  jicetic  acid  is  produced*      Thin  is  shown  by  put* 
Iting  a  little  of  the  powder  on  n  paper  fiJter  and  moistening  it  with  al* 
..colvol;  ti  moderate  action  t^kes  jdace,  and  in  a  few  minutes   the  odour 
\  of  acetic  acid  U  very  perceptible'     In  some  exfjeriment*  of  this  kind, 
the  actionj  though  comparatively  feeble  at  first,  baa  jiresently  increa- 
sed, the  powder  has  i>ecome  red  not,  and  the  bottom  of  tlie  filter  com- 
pletely cnarred.    If  two  or  three  grains  of  the  powder  are  placed  to  « 


•  The  Alcohol  used  in  this  experiment  may  vary  cnnsiderably  in  ita 
•trength  and  quantity,  without  materially  ftffec ting  the  results.  Ether 
may  ilio  be  employed  as  a  lubstitule  for  Alcohol. 
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r  drops  of  Alcohd  added,  in  about  hili  an  hour  acetic 
acid  wttl  l>e  produced;  and  as  it  evaporate'^  and  disappears,  it  may  be 
nicrf««itvly  renewed,  at  longer  or  f^horter  Interrab^  for  some  weekfl,  by 
oc<*^<*!oual!y  addlti^  a  iittle  alcohfjl. 

Whfit  the  powder  it  boik^d  m  alcohol,  it  is  partially  decomposed^ 

and  assumes  a  lighter  colour ;  if  it  be  then  thrown  on  a  tiller,  the  ndour 

of  aretic  acid  is  i^on  perceived,  and  in    a  (vw  hours  the  platinum  is 

I  ^urtd  ridueed  and  tht*  paper  charred.     When  the  powder  is  mixed  witb 

I  flowcri  of  fulphur,  and  heated,  a  sulphuret  of  platinum  is  formed  of  a 

Nile  colriur.     When  the  powder  is  heated  wltli  pho^iphorus,  there  h  a 

l>nlHant  combustion,  and  a  dirk-grey  [thosphuret  is  formed.      Oxygen 

I  does  not  affect  the  powder  at  the  cotnmon  temperature  of  the  air; 

i  but  by  a  moderate  heat  there  is  a  flight  combustion,   whid)  seems  to 

I  indicate  the  presence  of  a  little  tmliimmable  mutter. 

CoMPosiTioM  or  THE  FccuLiAa  coMPouifu.     Ill  my  first  attempti 

I  to  ascertdiu  liie  nature  of  the  black  p^j^wder,  I  was  limited  to  very 

[minute  quantitiei  of  it;  and  I  made  se7er<tl  trtab  before  1  gained  any 

atisfictory  ertJencet  of  lis  con^itution.     I  decomposed  the  powder  in 

;  ^reen  glass  tubes  filled  with  mercury ;  in  such  ca^es,  by  a  gentle 

f  the  powder  became  ignited,  the  reduced  platinum  amalgamated 

Iwith  the  mercury,  a  little  fluid   appeared^  and  some  ^as  was  evolved. 

|The  Huid  reddened   litmus,  and  had  an  acid  t%ste.     The  gas  rendered 

lime* water  turbid,  and  was  in  part  absorbed  by  water  and  by  ammonia  ; 

nd   the  unaliporbetl  portion   exhibited  properties    siuiUar  to  those  of 

litrogeti.     The«c  results  seeme<t  to  prove,   that  the  powder  contained 

cid  aiid  infl^imrndbte  nmlter  ;   but  they  were  not  sufficiently  uniform 

enable  me  to  place  much  reliance  on  them,      1  then  used  very  small 

1  retorlf,  varying  in  capacity  from  ^J  to  ^^  of  a  cubic  inch,  and  de- 

tbe  powder  OTer  pure  water   atid  over  mercury ;   but  the 

Its  were  most  satisfactory  when  I  operated  over  mercury,     Fiom 

|tvo  experitnents  o**  this  kind,  I  think  1  may  venture  to  state  the  com- 

i  of  the  powder  under  examination. 

Experiment  U    Ten  grains  of  the  powder  were   decomposed  in  a 

it  tie  retort,  over  dry  mercury,  by  the  lieat  of  a  spirit  lamp.      On  the 

SI  iitiprt  s^ion  of  the  heat,  gas  was  disengaged,  and  shortly  after,  the 

Dtcrior  of  the  retort  assumed  a  reddish  yellow  colour  i^like  th^t  exhibi- 

1  bv  the  vapour  o(  fuming  nitrous  acid],  and  small  drops  of  a  culour- 

I  fluid  condeiised  in  the  neck  of  the  retorL     After  the  utmost  heat  of 

Ittnp  had  been  given  to  the  retort,  it   was  suffered  to  cool,  and  the 

ttlts  were  immediately  examined. 

ExAMiKATioN  OF  THE  GAS.     The  gos  remaining  in  the  retort  made 
I  ignited  [liece  of  wood  glow  brighter ;  that  widch  cume  over  (deduc- 
the  common  air)  was  j^  of  a  cubic  indi,  which  dnnitiished  to  -^ 
uig  transferred  to  water  and  agllaled.      ^^  of  the  uiiabsorbed  gai, 
:  mixed  with  an  equal  volume  of  pure  hydrogen,  and  firvd  by  an 
kf  diminiirhed  to  '^,     Eience^  the  unabsorbed  portion  of  gas 
[  more  oxygen  than  could  have  been  furnished  from  the  com- 
i  BOi  air  of  the  retort. 

From  other  experiments,  the  gas  absorbed  by  water  was  found  to  be 
carbonic  aciil  ;  it  render ei  lime- water  turbid,  was  absorbed  by  ammo* 
»Mt»  and  again  di^jcngaged  by  muriatic  acitl 

ExAsiiKAiioN  OP  THE  fLuiB.  The  flcild  which  rose  in  the  neck  of 
the  rtlort  reddened  litmus  paper,  and  reaembled  the  nitrous  acid  in 
•dour,  colour*  and  taste-     It  acted  upon  the  Tnercury  in  contact  with 
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the  rttoTi,  and  when  watbed  out  by  pure  watcTi  the  loltttm  dtd  not 
affect  the  nitrate  of  barytet,  or  silYeT« 

The  platinum  was  perfectly  reduced,  and  its  partldet  formed  a  looaely 
coherent  mass,  which  could  not  be  remored  uotil  the  bulb  of  the  retort 
wai  broken.  It  weighed  91  grains,  and  stiffered  no  diRiinutioD^on  being 
jigftifi  heat«d  to  redness  in  a  platinym  cup. 

Experimint  2,  I'en  graius  of  the  same  powder  at  that  used  in  the 
firit  experiment,  afforded  by  its  decom position  9|  grains  of  platinum, 
a  little  Jluid  agreeing  in  its  prone rtieit  with  that  noticed  in  the  fonuer 
experiment,  and  ^^  of  gas,  which  was  examined  in  a  different  manner 
from  that  of  Experiment  1.  The  gas  remaining  in  the  retort  waa 
treated  with  pure  nitrous  gai ;  red  fnmei  were  produced,  and  the  ab- 
sorption  wHi  so  great  that  the  mercury  presently  rose  near  the  bulb  of 
the  retort,  and  was  still  rising,  when  its  neck  was  inienlionally  brokoi 
to  secure  the  platinum*     Hence  it  seems  the  gas  in  the  retort  was  oxygen 

Tht  gas  that  came  over  was  first  treated  with  lime-water  ;  pi  im- 
mediate turbidness  was  produced,  and  increaaed  by  agitation,  and  -^ 
of  the  gas  \7ere  ahsorbetL  To  the  residual  gas  nitrous  gas  was  added^ 
which  occasioned  a  considerable  absorption ;  and  the  remaining  eaaj 
which  exhibited  the  properties  of  nitrogen,  was  principally  derived  worn 
the  common  air  of  the  retort.  Br  adding  a  little  diluted  muriatic  acid 
to  the  turbid  fluid,  it  immediately  became  transparent^  the  absorbed 
carbonic  acid  was  slowly  disengaged^  and  the  mercury  waa  studded  with 
innumerable  little  globules  of  it« 

From  the  preceding  experiments,  the  black  powder  obtained  by  the 
agency  of  alcohol  oti  the  sulphate  of  platinum,  appears  to  consist  al* 
most  solely  of  |>latimim,  with  a  little  oxygen,  and  the  elemenu  of  the 
nitrous  acid.  The  very  minute  portioti  or  carbonaceous  matter  it  coo- 
tahis  is  probably  accidental.*  If  the  constitution  of  the  powder  is  such 
at  I  have  slated,  a  doubt  may  arise  whether  it  can  be  considered  at  a 
definite  compound  ;  but  its  solubility  in  the  muriatic  add,  the  facility 
with  which  it  combiner  with  !Rdphur»  and  resists  the  action  of  a  strong 
•Cklution  of  potash  at  a  boiling  heat,  and  its  acquirhi^  fulminating  pro- 
perties in  liquid  ammonia,  are  all  circumstances  which  farour  the  no- 
tkm  of  its  being  a  true  chemical  compound. 


*  la  ft  not  more  probable  tltat  the  presence  of  carbon  is  owiiif  to 
I  the  decomposition  ot  the  alcohol,  and  to  the  abstraction  of  some  ol  its 
[aarbon  > 
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CHAPTER  VI IL 

IXPRHIMRNTS  OS  CRYSTALLiaATIOJI, 


<;bn£ral  observatjons. 

CavsTALtlZATiON    is   ihc   assumption   of  detertniuata 

figures  by  Salts  and  olher  bodies.     Hauy  found,  that  the 

forms  of  Crystals  may  be  reduced  to   six   iu  number^  viz, 

[Tlie  Parailelbpiped  ;    tbe  Tetrahedron;    tlie   Octahedron, 

rthe   Six-sided    Prism ;    the   Dodecahedron,    tennioated    by 

[regular   Rhombs;    and    the   Dodecahedron  with    triangular 

laces.     Figures  of  these,  and  of  others  more  complicated  are 

exhibited  in  Plate  ]2, 

Crjital*  occur  very  frequently  in  the  mineral  kingdom,  and  hay* 
lf>nf  attracted  attention  oa  account  of  their  ^reat  beauty  and 
,  iegnlaritT.  By  far  the  o^reater  Dumber  of  the  siiJii  likcwiie  mHDiDe 
\m  cryNtalltne  form;  and  n»  thete  suhftancei  arc  tnoflly  loluhle  m 
i  water^  we  have  it  in  our  power  to  civc  the  regular  iihape  of  cryttali 
to  iome  meaiure  at  |>[ea9ure.  tt  rias  \on^  been  observed  by  Che- 
I  mitti  and  Mineralogists  thai  there  ii  a  particular  form  which 
I  every  individual  lubitaace  always  affecti  ivhen  it  crvitallixei :  thi* 
[Indeed  it  contidered  an  one  of  the  bett  marku  for  dittinguiihinpf  one 
IsiilMtanee  from  another.  Thui>  common  i«alt  is  ohservcd  to  auume 
rtiieihapeof  aCube,  and  alum  that  of  an  Octahedron,  coniiiting  of 
Itwo  four^fidcd  pyramidi*  applied  bate  to  base.  SaUpelrii  affccli  the 
Ijbrni  of  a  lix'fided  pri<m;  and  tufphate  of  ma^esia  that  of  a  four- 
raided  prifmiwhiUt  carbonate  of  lime  if  often  found  in  the  slate  of 
Imrbomhoid.  Not  that  every  individual  luhsLance  always  uniformly 
iiizet  io  the  same  form;  fur  this  is  liable  to  consider- 
variatioot  from  accidental  circumstances:  but  there  are  m 
an  number  of  forms  peculiar  to  every  substance,  and  the 
slal  of  that  iubstancCt  in  every  case, ^adopts  one  or  other  of 
e  formti  and  no  other  ;  and  thus  common  salt,  when  crystal* 
I,  has  always  either  the  figure  of  a  cube,  or  octahedron,  or  some 
^itre  reducible  to  these. 

Toexplain  Ibe  cause  of  re^utir  fi^urei  is  a  difficult  task.  Vew- 
m  reoiarked,  that  the  particles  of  bodies,  while  lu  a  state  of  to* 
»ti0O»  are  arranged  la  tbe  solvent  In  regular  order,  and  at  re*^ular 
tfulaacct;  the  consequence  of  which  mu*t  be.  that  when  the  lore© 
of  colioiioa  becomes  sufEciently  strong  to  separate  them  from  the 
tolvecit,  Ihey  will  naturally  combine  in  groups,  coinposed  of  those 
psrticlcs  which  arc  neareit  to  each  other.  Sow  all  the  parti clci  of 
tile  nine  body  must  be  supposed  to  have  the  same  figure  ;  and  the 
'binatioaof  a  determinate  number  of  similar  bodiei  iniul  pro* 
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duce«tmilar  fi^ttri^s.  Ilauy  liai  made  it  exceedingly  probable  that 
iheie  integrant  particlt!!i  alwayi  combine  in  the  smine  body  in  the 
•arntf  way  ;  that  is  to  iay,  that  I  he  laiue  faces,  or  the  laiut:  edge*, 
alway^i  altacli  llientfelveft  lo^ethc^r;  but  thai  theie  differ  in  dtScrent 
cryMtali.  Thia  can  fcarcdy  be  accountrHl  for,  witbout  luppitiio^ 
lh;it  the  pnrljcles  cif  bodies  are  endowed  wilh  a  cerlain  polar  it jf 
wKich  makes  thein  attract  one  piirtititf  of  another  body,  whilst  Ibey 
repel  the  olher  part*  ThiN  polanly  witi  explain  the  regularity  of  cry  i- 
talli^ation;  bot  it  ijt    itself  inexplicable. 

There  arc;,  h«»weirer,  some  circumstance*  in  the  phenomena,  of 
crystal  tizati  on  I  which  Hiuy'^  theory  do!?»  mil  wdll  eic  plain,  and  hit 
i«icwsof  lhepriniili?e  formf  af  cry^talhzed  bodie*  are  not  in  every 
instance  incontrovertibly  estihlished.  Thus  a  »l'ce  of  fluor  tpar^ 
oblninecl  by  tnikiu^  two  sticcef^tive  and  piiralle)  sections,  may  b« 
dividrd  intn  acute  rhomhoidi :  but  the^e  are  not  the  primitive  fiirfnt 
i*f  the  spar,  b^^'cause  by  the  removal  of  a  Tetrahedron  from  each  ex- 
tren^ily  of  the  rhomboid,  an  Octahi-dron  is  obtained.  As  the  whoto 
m^issi  then,  of  the  ipiir  miy  be  divided  into  Tetrahedra  and  Ucta- 
hedfa,  it  may  be  dc*nl»ted  which  of  these  fornn  is  to  he  considered  M 
the  primitive  one,  e«ipeciaily  as  neither  of  them  can  fill  a  ^i*en  upace 
vfilhout  leaving  vacuities,  nor  can  tbey  produce  any  arraoge- 
mcntsufGcteDlly  stable  to  form  the  haiii  of  a  permanent  cry»iat« 

Dr  Wullttiton  hai  given  an  ejcp  >sition  of  asiothcr  view  of  cryslal- 
lizatton.  (Plidosoph.  Transact.  iHt3  )  He  has  proposed,  that  the 
primitive  particlei  of  bodie*  shuuld  be  considered  a*  spheres,  ivhicb» 
hy  mutual  attraction,  have  assmncd  that  nrranuetncut  which  bringi 
tbetn  ai  near  aji  |Kj«id)le  to  each  other.  When  a  number  of  fi- 
milar  ha!  It  are  presied  to  gel  her  in  the  same  [danc,  they  form 
equilateral  tnanglcs  with  each  either;  and  if  balls  so  placed 
were  cemented  to*jetber,  and  afterwards  broken  asunder,  the 
itrai(;ht  lines  in  wbtch  they  would  be  dist^o*^  ^^  ie|>arate» 
would  farm  anj^lcs  of  GOo  with  each  other*  A  ivngle  ball  placed 
on  this  stratum  would  touch  three  of  the  lower  balls,  ajid 
the  planes  touching  I  heir  surfaces  would  then  include  a  re^^ul^r 
Tetrahedron.  A  square  of  four  halls,  with  a  sin^li^  bail  resting  on 
the  centre  of  each  aurf:ice,  ^vunld  form  an  Octahedron  i  and  upua 
iippiyhig  two  other  balh  at  opposite  sides  of  tliis  Octihedron*  the 
Ijroup  will  represent  the  acute  rlifnnboid.  By  this  view*  which  i« 
lugbly  ingenious,  the  difBculty  of  the  primitive  form  of  fluor  spar, 
abuve alluded  to,  Lsobviatcd>  Hy  oblite  and  oblong  spheroids  other 
ftornai  may  be  atsu  med . 

Sir  Richard  Phillips^  in  treating  on  coheirve  attraction,  »ayi ; — 
TheeiiienmciiM  of  Mr-  Danioll,  of  M.  Unuy,  M.  Link»  and  olheri^ 
prove  inconle^tihly,  that  all  solids  are  varieties  of  crywlalliied  forms  t 
whde  it  requires  a  very  slight  exertion  of  intellect  to  perceive  thai 
crjitalltzod  forms  arc  necessary  consfM|i»<rnccii  of  atoms  being  parked 
together  by  the  action  of  the  alouH  of  any  elatttc  metlinm  in  which 
Ibry  are  immersed.  The  potycri  of  the  latter  are  varied  on!}  by  Ihe 
variable  form  of  tb^;  atoms  which  art  iii  pntieot*  during  the  procett 
of  evaporatioa  and  r^^uctiou  gf  hiilk.     The  patteut  Uoms,  there- 
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fore,  arc  packet!  sa  it  were  by  Ihe  ince<i!iant  activltj  of  the  elaitic 

orflaidmediurD  in  which  the  pmce^s  takef  {ibce  ;  and  they  aredove- 
tsiled,  or    bound    tfi;;olhcr  by   Ihe    at^xns   in  other  tbrrai,     which' 
mingled II rin-j  the  |jroces*,  thereby  producing  united  crjitati,  whicli^ 
crj»tiLl«conititule  wh^it  we  call  iolid^,  whose  denftitVf  inipenetrahility, 
and  r«i<taiicc  of  foreii^n  action  or  molioii,  arc  varied  according   to 
the  original  form  of  their  atomt.     Ataniic  form»,  and  the  relative  J 
action  of  other  ctrcutnjacent  atom*  are,   therefore,  the  lole  lauiei 
of  all  those  pheaoraena  of  cohesitm  in  bodies/' 


The  principles  on  which  Crystallization  depcmb,  arc  con- 
cisely given  by  Cbaptal  as  follows  ;— 

A  body  doen  not  crystallize,  unlest,  by  a  previous  iliviiion, 
thecohcfion  is  broken*  and  the  pirUtle*  arc  enabled  fully  and  freely 
to  Cfcrcifc  their  reciprocal  alHniliei.  ' 

Thif  division  nmy  he  effected  by  solittiori ;  the  lolution  ii 
operated  in  water  for  salts,  in  caloric  for  minerali,  and  in  alcohol 
for  resias  and  certiin  uili. 

Wheo  a  body  i»  di«i>lved  ia  one  or  the  other  of  these  fluids, 
the  re^union  of  the  particleji  ditiotvcd  i<( effected  by  evaporiition,  or 
by  lowering  the  temperature  of  the  linn  id. 

In  those  case?  in  which  the  solution  i*  performed  by  water  or 
mlcohol,  evan orate  till  ennall  cryfitali  are  formed  at  the  iurface,  or  on 
the  tides i  then  su«peiid  the  operation,  and  fii  the  liquid  coofn,  a 
|rreat  quantity  of  salt  in  cry  stab  will  lie  precipitntctl.  By  fvaporatii>^ 
the  liquid  which  remains,  after  removing   the  <-ry»lai*  on  the  top, 

?rou  may  obtain  a  second  quantity  of  cry^t:iU,  and  extr;ict  all  ttie 
iquid  from  the  salt  by  successive  opemliotrs.  But  if  the  di^*- 
>olu|ion  is  effected  hy  caloric  alone?,  at  in  metallic  fu!«ions,  and  iho^e 
itf  sulphur  and  phosphorus,  other  precaution!*  are  necessary  to 
iteride  the  crystallization.  If  you  jmfttT  it  melled  metal  to  cool,  it 
will  not  fail  to  appear  again,  in  coiisequeiice  of  the  refrigeration,  in 
its  primitive  form  ;  eibibiting  at  the  name  time  some  confused 
tracer,  or  imperfect  liocaments  of  crysliihization,  inch  as  are  oh* 
pervcd  in  antimony  and  zinc.  But  if  at  the  moment  when  the 
melted  metal  begins  to  harden*  you  pierce  the  crust,  and  let  out  the 
inetaliic  liquid  contained  within,  the  vncancy  will  he  lined  with 
rr^ular  crystals,  which  almost  always  present  Ih**  cubic  or  ortahedrai 
farm  Hence  we  may  infer,  that  the  metal  in  a  rnasfi  is  in  reality 
an  aggregation  of  crystals,  and  that  the  oidy  method  of  giving  it 
Chr  requisite  coheiion  and  ductility,  is  to  heat  iti^ithtbe  h^mui^^r, 

i  MM^  to  Wffld  it. 

From    what    his  been  said  concerning  crjstallization  effected  by 

I  r^aporatioD  und  refrigeration,  we  tnny  conclude,  that,  after  having 
tifttiifated  a  boiling  liquid  with  any  saline  suhiitance  whatever, 
iioihiog  more  is  necessary  to  obtain  a  deposit  of  crystals  than  to  let 
it  eonL  We  shall  easily  comprehend  all  these  phenomena,  if  we 
COtAfider  that  there  are  then  two  liquids  acting  upon  the  »alt, 
<, water  aad  caloric  ;^i  by  taking  away  one  of  them,    we  cannot  fail 
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of  haritig  Ihu  wLole  of  Lbe  sjdl,  which  it  held  in  ioiution,  Tor  a  pre- 
cipitate* 

When  Ih^evapafatioQ  of  the  solvent  iiroceed*  ilowfj,  the  cr^AUl- 
JizalioR  ii  always  imorti  regular  i  Ihtj  |jArticles  tUcw  unite  anil  arrangj 
Ihemsdvei  by  %irlu«  of  lh«ir  affi-iiilies ;  litit,  on  the  cotilrarj,  when 
the  f^faporaliorx  l»  rapid^  the  |»ar tides  arc  |>ri-cipitated  yp<ia  each 
other,  and  there  is  noLhing  but  confusion  ia  their  ui^cmbhgc. 

The  klownc^fi  of  the  evaporalitJii  not  cjolytleteriuiijcs  the  regularUy 
of  the  fartni«  but  likevriiecoiitrtl>ut««  to  give  volume  to  the  crjitaU, 
Thin  we  obicrve  daily  in  the  naliue  soiu  loiis  which  we  leave  in  a 
ct»riier  of  our  laboratories:  it  ii  demon  tinned  too  liy  all  the  opera- 
tions of  nature,  which  formi  in  li^nc,  and  by  iti^'ii»il)ie  evaporatiou, 
imlineand  stottj  crystals  which  it  it  impouible  for  ii.«  to  imitate, 
tiecauic  t  in  uot  in  our  power  to  came  ages  to  enter  a«  elementt  into 
our  opcralious. 

Belt  i^  ei|tiaHy  oecciiiaTj  for  the  tii|uttl,  in  order  to  oMain  fortnt 
of  great  re«fulari'ty  ;  iitiinterru|>tcd  Agitation  prcvctiL*  all  symmetrical 
arrangement  t  it  preci|utftlefl  the  crystal*  a*  ta*t  u%  they  arc  furiucd, 
and  you  olitaiu  nothing*  if  i  nr^y  h)  eiprtfis  my^tlf,  hat  the  iatrgral 
parlfclcs  of  crystals. 

Ifi  the  art*  we  avail  ouriettes  of  the  diiturbance  produced  by  a^U 
tatiou  in  liquid*  to  prorwre  cryitals  of  extreme  fioenetiH.  It  ii  by 
thii  method  that  uc  |irecipilutc,  in  very  small  and  delicate  needles, 
the  cryi^tah  of  siilphate  of  soda,  Ihoie  uf  nitrate  of  potaw,  &c. 

U  frequently  happens,  that  a  lolulion,  though  complete,  refutes 
to  crystallize;  in  this  case  a  slight  agitation  of  the  veiiiel  iometimtf» 
decides  the  cryRtallizalion.  Fahrenheit  observed,  that,  in  thi!i  cir- 
cumilance,  heat  eiiCiiped  at  the  moment  of  ajfitalion,  which  »ecm« 
to  I  rove  thai  the  calnric  wu«  iiitorposed  betweeu  the  par(icle«,  aud 
Ibat  nothing  but  the  kli^htest  motion  was  wanting  to  diiengage  it. 

A  crystal  formed  in  water  always  retains  a  more  or  lew  coniider*  ^ 
able  portion  of  tfae  liquid^  and  tbi^  it  called  the  water  qfcry^i^ii 
lion. 

The  only  cautc  of  solution  ii,  that  the  affinity  of  the  liquid  over- 
lamej  the  coheiiou  which  counect»  the  particles  of  the  lalt ;  but  m 
proportion  as  the  maM  of  the  liquid  diminishet  by  eTaporatioD^  iU 
Affinity  of  luass  decrea^es^  and  that  of  the  particles  of  ttie  body  dis> 
aolved  increasei,  since  they  bcgiti  to  comhine  with  eath  other  There 
iniipt  consequently  be  a  moment  at  which  the  aflmity  of  the  lalt  over- 
pt»werf  that  i>f  the  liquid  i  and  from  this  moineul  the  salt  which  forms 
it»elf  into  cryaali  must  retain  a  portion  of  it.  This  water  of  crys- 
lalliration  enteri  as  a  principle  into  the  combination,  &incc  that  liquid 
crnnnot  be  discovered  either  by  the  eye.  or  by  the  touch,  or  by  hygro- 
mc'trical  te»t<». 

This  water  of  crjitallization  conlrihute^  to  give  to  the  crysUt  tt 
form,  transparency,  and  cohcfioti*     Wht-n  it  is  di§enga^'d   by  heat^ 
Ibcsc  three  characters  almost  always  disa|jpear>    If,  fur  eianaplc,  you 
eipose  to  heat  a  tran^iparent  crystal  of  sulpbTic  of  time,  you  5»ill 
instantly  perceive  the  water  to  become  vulatilited  and  diMipatcd  ill 
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Tapour;    Ibe  crystal   will   lofc   Hi   traniparency,    and   he   rendered 
f  rrable  a  ud  pu  h  e  ru  I  is  n  I . 

Simple  lybtilaucei,  iueh  ns  nieUli,  certain  eartlis,  sulphur^  |»hoi<* 
phorut,  re«i[i«,  aod,  in  i^imcrat,  all  such  bodteft  hb  are  limple,  iinil  not 
•olublc  in  wulcr,  cryvtullize  iritliout  rctsiioing  a  »eni(ble  <|H»iitily  of 
ibeir  lalvcnt.  But  coiiipound  siibitance^  rrquire  to  be  diisuKt^d  in  a 
liquid,  llkat  Lhey  may  there  iic4|utre  the  jmrliaa  nccc^Mry  fur  tbe 
formation  of  their  cr}ft£klj(. 


CCCXXXIII. 

ClIYSTALLiZA  rJON    OF    SaLTS. 

Difsolve   an  ounce   of  Sulphiite   of  Soda,    or  uiiy  oilier 
Salt,  in  two  oinit^es 'of  boiling  water     Four  ihe  sokiiion  into 
an  evaporatiug  disli  of  \Ve(ige\vood*3  vvare,  simikr  to  that  in 
the  aniicvod  firjure  ;  and  put  it 
iiilo  a    warm  place.     A3  t!se  wa-  ^ 

ler  of    solulitm  evaporates,    the 
'ialin<;  matter  will  cryslalliKe,  re- 
fuming  the  same  fonn  which  the 
crystals  exhibited    before  bebg 
tUssolved. 


During^  the  preparation  of  ia1ts»  the  greatest  cleaQli- 

rtpuiretlt  aud  they  jihould  in?ariahlv  be  placed  in  iitualiaui 

tliey  may  be  frtfc  from  dust,  or  the  fca^t  disturbance. 


ObMerrnihn, 
GM  it 
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Crystallization    of   uifferent   Salts,    held   im 
Solution   by  one  Bo0y  of  Water. 

Dissolve  ill  seven  differ tM it  tumblers^  coiitainiug  warm 
water,  half  ounces  of  Sulphates  of  Iron,  Copper^  Zinc, 
Soda,  Alumine  Magnesia  aiid  Potass.  Pour  them  allj  when 
completely  dissolved,  into  a  large  evaporating  disb^  and  stir 
the  whole  with  1  glass  rod  ;  place  the  dish  in  a  w  arm  place, 
where  it  cannot  be  affected  by  dust ;  or  where  it  may  not  be 
agitated*  When  due  evaporation  has  taken  place,  the  whole 
will  begin  lo  shoot  out  into  crystals.  These  will  be  inter- 
spersed m  small  groupes,  and  single  crystals  nmong.il  each 
other.  Their  colour,  taste,  and  peculiar  form  of  cryslailiza- 
tion,  will  serve  to  distinguish  each  crystal  separately ;  and 
the  whole  together,  remaining  in  the  respective  places  when^i 
they  were  deposited,  will  display  a  very  ptensing  and  cunousj 
^ippearance. 


CXTSTALUXATtaif. 


VAftiATickii  viTS  Salts   whosb  Acids   a^h  Basbi 

ARE  DIFFIRBNT. 

A  Mdhr  tM&et  Hkes  place  when  Salts  formed  with  difiTe- 
wmH  Main  aad  Alkaltes  are  dissolved  and  poured  into  the 
wumt  wesmjL  Poor  a  solution  of  half  an  ounce  of  Sulphate 
of  tf«i««ri  fk€  nme  quantity  of  Muriate  of  Soda*  together 
dish*  On  due  evaporation  each  set  of 
Ibefbrnied. 

cccxxxvi, 

^MtUtTlOX     WHERE   THE    SaLTS      DRCOMPOSC     EACH 
OTHER, 

Dtaolte  in  warm  water,  half  ounces  of  Muriate  of  Potass 

mi  Nitrate  of  Ammonia  ;  and  pour  both  solutions  in  to  an 

Mip>rating  dish.     On  cooling,  two  kinds  of  crystal  will  be 

Mlbed ;  but  neither  will  be  like  any  of  those  dissolved:  for 

1^  double  elective  aliinity,  the  Muriatic  Acid  will  combine 

h  the  Ammonia,  forming  Muriatic  of  Ammonia ;  leaving 

Potass  to  be  taken  up  by  the  Nitric  Acid,  to  form  Ni- 

I  Imte  of  Potass. 

Obtervnthm,  The  fol lowing  account  of  «f>me  eitppriraenti  on  the 
ftHTntof  arliUclally  crjttallized  ^alti  in  contained  in  the  Quartfirtj  Jciur> 
aalofSciencc^for  Jan.  Isjfl,— M.  Mit»chcrlich.  a  youn;j  chetnitt  frora 
Berlin,  who  hm  Ivecn  much  orciipied  in  determining  the  form  of  artifi* 
ciaMy  crjitallized  idLi,  Um  arrired  at  manj^  reinltt  (»f  verv  ht|;ii  import- 
anee  respecting  the  relation  which  existi  hetween  the  composition  and 
the  form  of  tbeae  cryital*.  Hdvin^  fttndietl  during  the  Uut  year  under 
M.  BtrzeWiUf  at  Stockholm,  he  hat  repeated  ticfore  him  a  ^reat  oum- 

.  Wr  of  his  experiment*,  which   were  foniid  to  lie  prfecllv  eiacl.     M. 

.  Mittcherlich  haidiscoveretl  that  ievera!  subntances,  itimpte  ai  well  at 
impound,  may  replace  ont  anolher  in  cmnpoutid  b&dit*^  wiiht*ui  afijf 

'  €hange  of  farm  taking  pfacc  in  the  ttttfiir^  pruvidtHl  that  the  iithcr  con- 
ittluertt  |iriiiciple»  remain  the  •^aine,  and  in  theaame  pro|iurtif>nf.  He 
has  fnund  for  cJEainple,  that  PHnsphnui  and  Jr*enic  replace  one 
another  in  i^uch  a  manner,  that  the  Phmphatei  crystallize  in  etaclly 
the  fame  manner  a<  the  ^irneniaiex  of  lhe<iime  ha<te«,  viiicn  thi*y  ar« 
at  the  iame  point  of  nalnralianp  acid  contain  the  same  numlicr  of 
atfjm«  of  water  of  crystLllizalioti,  which  14  geiiemily  the  caxc.  The 
proLoKide*  of  the  five  following  mctalji,  viz  mm,  ::/wf,  vohafh  ntctcel^ 
and  manganeue  i  the  deuUfxid^  uf  copper^  iiod  aUo  Iftne  attd  magneti^^ 
replace  one  another  mntually,  |ifovided  always,  that  10  the  conibt- 
nationt  wliich  arc  ctamincd,  Lhe  nymber  of  atom*  of  water  be  the 
•une.  Jlumine,  Qte  deut^xidti  uf  iri/n,  and  a  I  «o  that  of  manganett^ 
may  be  futi«titu ted  for  one  another*   without  auy   cbaage   of  form. 
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B^rytet^  »ironiiunt  ^od  tlirt  f^jtide  o/leadt  are  in  Ihe  fainc  predict 
roent,  and  al«>  chlorine  atid  hdi*tc^  aaJ  auipkur  Oitid  teienmm,  &c. 
To  Ihcie  diflefetit  g^roups,  M.  Miticherlich  h<u  given  the  aame  of 
itomorphotts  Boditt. 

Thii  in>rifnioui  cliemlst  ii  ut  present  occupied  tti  dclermirtiri]^  how 
many  of  fiicii  hom&rphou*  f^roupg  exist  amotig  limple  bodies,  attd 
imoiig  Iheir  tliflferertl  dej^RTS  of  oxidation;  and  also  lu  determintpg 
lo  what  ist>morphoys  group  each  of  thciu  belongs. 

The  diicoveries  of  M.  Mtbcherlich  throw  great  light  upon  rnioera- 
logj,  and  will  ;^iven  kL'j  to  an  ifXptitnatSoti  of  the  cantradictions  of 
cbemicai  analytps,  and  of  the  g^eoineirie^il  measurenneiits  of  cryitatif 
because,  io  a  mineral  ipeciet  whose  form  has  been  determineJ  with 
the  ijrcateit  certain tv,  one  or  more  element*  may  Tarj\  provided  that 
they  belong  to  the  same  tsomorphous  cla><s,  and  that  the  olher  elc- 
t»ciil»  rem. I  ill  the  squill  (\  Hence,  it  i*  for  this  reason  I  hat  lime,  mng- 
nesia,  the  pfotoiideoFiron,  and  the  protoxide  of  manganese  are  lub- 
liituled  for  one  anotluT  in  the  Avnphibolet  and  the  Pyro^fnes. 

M.  Mtt«cherlich  Utl^  found  also,  that  when  »cveral  comhin.itioni, 
i«omorphoii!i  nnltj,  for  example,  are  miied  in  the  same  liquid,  and 
when  this  liquid  it  :iftt!rwards evaporated,  the  isoinorphouLf  salts  crys- 
tallize logeth'^r,  forming  a  p:ift  of  I  lie  same  crystaU,  and  their  relative 
proportion  19  Iheu  determined  only  by  thu  rebtive  qihyility  of  each 
which  the  tifjitid  ha*  h  k1  to  aboidon  at  the  moment  of  cry^laliization. 
The  cryiUil,  iniihort,  is,  a*  it  were,  Imilt  of  isomorpbooa  moleenlei 
without  any  chemiCril  nffi  lity  hfiving  a  share  in  it,  and  without  our 
bein^r  able  lo  pcrceiTe  tixed  Mui  determinate  proportionn.  This  expe- 
ritnent  ii  on<?  of  high  importance,  a*  it  erptain*  ihe  ohjeciim ft  which, 
the  retail M  of  the  anali^xeit  o/cerlam  mmerah  J&rm^l&  ihe  Theorjf  &f 
IhjUute  Proporiions, 

rccxxxvu. 

To  OBTAIN  VERY   LARGE  CRYSTALS  OF  ANY  SaLT* 

Tooblain  large  artiticial  Crystals  of  a  regular  shape,  re- 
quires coiiaiderable  address  antt  much  patient  atlentton.  This 
curious  branch  of  practical  chetnialry  has  been  improved  by 
M*  Leblanc,  who  has  not  (nily  succeeded  in  obtaining  re- 
gular crystals  of  almost  any  size  al  pleasure^  but  has  made 
many  interesting  observations  on  crystallization  in  generah 
His  method  is  as  follows. 

The  salt  to  be  crystallized  ii  to  be  dissolved  in  water,  and 
cva[K)rated  to  such  a  consistency  that  it  shall  crystullize  on 
cooling.  Set  it  by,  and  when  quite  cold  pour  the  liquid 
part  ott  the  mass  of  crystals  at  the  bottom,  and  put  it  into  a 
flml-boltomed  vessel*  Solitary  crystals  form  at  some  distance 
from  each  other,  and  these  may  be  observed  gradually  in- 
creasing. Pick  out  the  most  regular  of  these,  put  them 
ioto  a  Aai'boltomed  vessul  at  some  distance  from  each  other.. 


r  oC  liquid  ribtakted  m  t[ie  iasm 
If  a  90I11U011  of  tbe  ^ait,  tiU  it  crystalbtci 
Ae  possuon  of  every  crystal,  once  m 
^itff^mgh  m  glass  nxi.  that  all  ihe  faces  may  W 
to  the  action  of  ihe  liquid  j  for  ibe  fact 
^  Ciyitel  rests  never  receives  any  increment*  B3 
^^j^oe^^  llie  crystals  graduaUy  increase  in  size,  WhcB 
'■■•^•W*  acquired  such  a  magnitude  that  their  forms  cm 
^iM^^  ^  disth^ULshed^  the  most  regular  are  to  be  chosen,  «r 
•©•e  haYmg  the  exact  shape  which  we  wish  to  obtain ;  ta4 
••™  oC  them  b  to  be  put  separately  into  a  vessel  filled  vilh 
^P^^if^on  of  the  same  liquid,  atid  turned  in  the  same  maimtr 
«ftir«rftl  times  a  day.  By  this*  treatment  they  may  be  obtained 
w  almost  any  size  we  think  proper 

ObtervationM.  After  the  crjttnl  biui  contliiueHl  rii  Ibe  I'tqiitit  fVv  a 
ttrtaiti  lime,  Ihi:  quantity  of  «aU  held  in  i{il[[ti»n  t^ecome*  to  moek 
ditmniiUctl,  thai  the  liquid  bepQS  to  nctupoii  lhecTyft.1l,  and  to  r€di»- 
ioKc  it.  Tiiif  action  is  firit  perceplitifc  on  Ibc  miglei  and  ed|^  nf 
the  crystal.  Thry  become  bliiolt^d,  and  ^radrially  loir  their  thii^ 
alto^^ether,  Wbtrncver  thi«  begins  tf»  h'i  perceived,  the  liquid  nwil 
lie  poured  ofT^  aod  a  portion  of  new  liquid  put  in  il^t  places  other* 
wi*e  the  crystal  iti  infallibly  destroyed,  >r  Lebbnc  ha»  obterwcrf. 
that  Ibii*  Vnij^ul  ir  ch:iii|;e  bcijins  first  ot  the  siirracc  of  lUo  liquid,  mak 
eJltondi  grnduiitly  to  the  bottom  '.  v>  thit  a  crystal,  if  lar^e,  may  lie 
often  |»crccived  iti  a  i»lntc  of  increase  at  il*  lower  end,  while  it  i$  dii> 
nfipcarin^  at  its  upper  extremity.  M.  Leblanc  even  affirm*,  tlial 
^iiliiiL'  stiluLionA  almott  atwayi  incrca^ie  in  density  according  ta  their 
depth  frum  the  lurface. 


L. 


CCCXXXVlll. 

Preparation   of  Salts. 

Snip  hate  of  Potass^ 

Dissolve  foilr  ounces  of  Carbonate  of  Potass  in  eight 
ounces  of  watefj  and  pour  in  Sulphuric  Acid  as  long  as  any 
effcrvescenceconllnues;  (this  effervescence  is  occasioned  by  a 
very  rapid  diiengagement  of  Carbonic  Acid^  which  is  dis* 
charged  by  union  of  the  Potass  with  the  Sulphuric  Acid.)  Set 
the  solution  in  an  evaporating;^  dish  near  the  fire,  where  dust 
cannot  reach  it^  after  a  slight  evaporation,  Salts  of  a  very 
beaulifwl  pyramidal  structure  (Sulphate  of  Potass)  will  be 
formed. 

Ofi§ervaiion$.  Sulphate  of  potMi  is  the  predominatinf^  «aU  in  Ibe 
CheltenhaTn  waters;  which, according  to  IbccxpcrlniL'ntsof  Mr*  Rich- 
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ard  Phillips,  constit  of  the  salt  ahove  mentioned,  with  a  certain 
qoantity  of  soda,  and  a  very  small  portion  of  common  salt  (muriate 
of  soda).  The  preparation  umallj  sold  under  the  name  of  Ctielten- 
bam  Salts  is  an  artificial  composition  of  the  following  salts  in  the 
proportions  here  stated— tttlphate  of  soda,  l^Ogrminsi  sulphate  of 
narneflim,  66  prains;  muriate  of  spda,  ten  grains  i  sulphate  of  iron, 
haff  m  grain  :  these  are  simply. triturated  together. 

CCCXXXIX. 

Sulphate  or  Magnesia. 

Pat  an  ounce  of  Carbonate  of  Magnesia  into  a  tumbler, 
and  pour  over  it  a  small  quantity  of  Sulphuric  Acid  :  little  or 
no  action  will  take  place ;  but  if  water  be  added,  and  the  Acid 
poured  in  until  the  Magnesia  is  completely  dissolved  by  it, 
(which  will  be  known  when  the  effervescence  or  discharge  of 
Carbonic  Acid  Gas  has  ceased,)  the  two  substances  will  have 
saturated  each  other.  Filter  the  compound,  and  evaporate 
it  in  a  tolerably  warm  situation ;  needle-like  crystals  will  soon 
•hoot  up,  and  the  whole  will  very  quickly  be  converted  into 
ibe  salt  known  by  the  name  Sulphate  of  Magnesia,  or  Epsom 
Salts. 

Oiaerotflioiw.  In  the  large  way,  sulphate  of  magnesia  is  obtained 
from  the  liquor  remaining  after  the  crystallization  of  muriate  of 
soda,  from  sea-water,  which  holds  a  quantity  of  it,  and  of  muriate 
of  magnesia  in  solution.  This  is  boiled  down,  and  when  exposed  to 
saillcient  cold,  affords  a  mass  of  slender  needle-like  crystals.  Thi» 
salt  in  a  state  of  purity,  being  rather  efflorescent,  should  be  kept  in 
dose  Tessels,or  bladders. 

CCCXL. 

Sllpiiate  of  Soda. 

Pour  four  ounces  of  diluted  Sulphuric  Acid  over  a  solution 
of  Carbonate  of  Soda ;  and  if  effervescence  still  continues  after 
repeated  agitation  with  a  glass  rod,  add  more  acid.  When 
the  liquids  are  saturated,  eipose  the  whole  in  an  evaporating 
dish  to  a  considerable  heat.  It  will  crystallize  in  six-sided 
prisms,  which  are  efflorescent,  and  soluble  in  three  parts  of 
cold,  or  an  equal  part  of  boiling,  water. 

Obiervalitm.  These  salts  have  been  termed  Glauber's  Salts.  In  tho 
lam  way,  they  are  obtained  in  decomposing  sea  water  by  sulpha ric 
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CCCXLl. 

Sulphate  of  Zinc. 
Pour  an  ounce  of  Sulphuric  Acid  diluted  with  three  ounces 
of  Water  over  an  ounce  of  Zinc  filings.  An  intense  action 
will  be  set  up  as  the  Acid  combines  with  the  Metal ;  and  the 
water  will  be  rapidly  decomposed^  as  may  be  seen  from  the 
great  evolution  of  Hydrogen,  (or  rather,  Hydro-Zincic  Gas.) 
Set  the  solution  aside  to  crystallize,  which  it  will  do  in  white 
masses.  In  the  lar^e  way  it  is  obtained  by  exposing  the 
native  Sulphuret  to  air  and  humidity. 

0§ierv9tioH,  This  salt  is  remarkably  astringent,  and  is  much  used 
for  drying  oil-colours. 

CCCXLl  I. 

Si'LPHATE  OF  Iron. 

Pour  Sulphuric  AcitI,  diluted  with  eight  times  its  weight 
of  AVater,  owv  Iron  tilings  in  a  glass  vessel.  The  Metal  will 
soon  be  dissolved,  and  much  Hydrogen  gas  will  be  disen- 
gaged. Place  the  solution  in  a  warm  place  to  crystallize, 
which  it  will  do  in  those  light  green  crystals  of  a  Rliom- 
boidal  Prismatic  shape,  known  by  the  name  of  Copperas, 
(■rocn  Vitriol,  or  Sulphate  of  Iron.  Some  of  these  crystals 
Ikiv:  been  obtained  sixteen  inches  high,  and  ten  wide.  To 
obtain  such,  Dr.  Black  recommends  pouring  a  little  stale 
human  urine  into  the  crystallizing  pans. 

Ohiervalinm.  This  salt  is  procured  in  the  large  way  by  the  ozv' 
|rcnation  of  the  native  Sulphuret  of  Iron  (Pyrites)>  exposed  la 
heaps  or  bed*  to  air  and  humidity. 

Sulphate  of  Iron  is  much  used  in  the  arts,  particularly  by  Dyers, 
and  Hat-makers,  who  form  a  very  black  dye,  in  decomposing  it  by 
Gallic  acid. 

rrcxLiii. 

Sulphate  of  Copper. 

Dissolve  some  old  halfpence  in  diluted  Nitric  Acid,  and 
when  the  liquid  is  in  a  saturated  state,  pour  in  a  solution  of 
Carbonate  of  Potass.  By  double  affinity,  two  new  sub- 
stances will  be  formed,  viz.  Carbonate  of  Copper,  which 
will  be  precipitated  of  a  green  colour ;  and  Nitrate  of  Potass, 
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which  will  be  held  in  solutiou.  Filter  the  saline  solution, 
and  pour  over  the  Carbonate  as  much  diluted  Sulphuric 
Acid  as  will  dissolve  it.  Evaporate  the  solution.  Beautiful 
blue  Crystals,  known  by  the  names  of  Sulphate  of  Copper, 
Blue  Vitriol,  or  Blue  Stone,  will  be  formed.  Wash  the 
Crystals,  and,  when  completely  dried  on  blotting  paper, 
enclose  them  in  a  phial. 

CCCXLIV. 

Sulphate  of  Silver. 

Proceed,  in  all  respects,  as  in  the  last  experiment,  onlj 
using  silver  instead  of  copper :  very  beautiful  shining  needle- 
like crystals,  which  are  very  insoluble  in  water,  will  be  formed. 

CCCXLV. 

Muriate  of  Soda. 

Dissolve  two  bunces  of  Carbonate  of  Soda  in  four  ounces 
of  water,  and  pour  in  Muriatic  Acid,  until  the  Carbonic  is 
completely  discharged.  Set  the  solution  aside  to  crystallize ; 
— the  result  will  be  Muriate  of  Soda  ; — which  is  that  salt  so 
much  used  by  man  with  his  food. 

Obaervationa.  This  salt  is  fouad  abuadantly  in  nature.  Near  the 
cit?  of  Wieliccka,  in  Gallicta,  there  is  a  !talt  mine  of  great  extent. 
It  It  covered  by  about  twenty  f^ithoms  of  earth,  and  is  divided  into 
three  stories,  one  below  the  other;  each  is  about  thirty  fathoms  in 
height,  about  2000  fathoms  in  length,  and  400  in  breadth.  Those 
who  have  explored  these  mines  a£Brm,  that  whoever  could  devote  aix 
JkMirs  every  day  to  the  examination  of  them,  w6uld  employ  six  weeks 
ID  visiting  the  whole  of  these  subterraneous  vaults. 

The  value  of  this  mine  is  estimated  at  300,000  dncats  annually. 
Not  far  from  this  mine  is  another  of  vast  extent,  at  Bochnia.  The 
wonders  that  have  been  reported  of  these  mines  are  calculated  rather 
to  excite  astonishment,  than  to  convey  truth,  but  this  subject  of 
Natural  History  is  in  reality  too  curious  and  interesting,  to  require 
ezaggeratioc. 

In  the  first  mentioned  of  these  mines,  there  are  four  stories  or 
floors  of  salt,  with  streets,  &c.  From  the  first  story  to  the  fourth, 
in  descending,  there  are  stairs  nine  or  ten  feet  in  width. 

The  first  story  presents  a  piece  of  architecture  well  entitled  to  alten- 
tioo :  it  is  no  less  than  a  complete  chapel,  with  all  its  ornaments  formed 
out  of  the  salt  itself.  It  is  dedicated  to  St.  Anthony ;  is  about  thirty 
feet  long,  by  twenty-four  wide,  and  eighteen  high;  not  only  the 
steps  of  the  altar,  but  the  altar  itself,  the  twisted  columns  that  adorn 
it,  and  support  the  vault,  with  every  ornament  of  the  chapel,  the 


it,  the^Uiuciof  Ihc  virg'm,  and  of  St  AntfioDj,  with 
[i|hei*«c  of  lifi*,  rcprfiieiitio^  Sigi»inuo4,  arc  all  f»f  sbIU  the  latler  k 
Ifcraarkiihij  lr.iii*5|tarctit.     Not  far  from  llii*   chapel  is  ain^lher  de4i- 
(entcd  to  the  Virgin*  and  ahoiitaixty  ^lacea  frora  this    ii  another, dedi- 
cated t<i  St.  John  N'f*pomuceiido.     On  ceriala  dayf  in  the  jcar,  man 
if  «aid  in  these  chapels  in  memofT  of  events  which  hafe  occurred  in 
the  mines. 

The  inincfi  give  the  name  of  HreeU  to  tlie  alleys  which  they  form 
in  working,  and  hj  the  aid  of  a  little  fancy,  they  find  houses  in  these 
ttrcetii;  hence  the  rciiort  of  a  city  having  been  built  and  iohabiled 
formerly  in  thi»  suhterrancon<j  ah«de» 

Further  on  i*  a  streara  of  fresh  wat^r,  which,   filtering  through  m 
layer  of  argillaceous  iacid,  about  four  feet  in  thicknesi,  runs  alooj 
■tfie  minef.     U  serves  to  water  the  horici,  and  the  miners  themielfes 
p<driDk  of  It. 

In  the  «;allerie*  of  ^dt  nre  rorin(?d  recetfcs,  where  the  miner*  de- 
posit Iheir  tooli  whf*n  they  quit  the  mine  ;  to  thcie  they  give  Ihe 
name*  of  houses.  The  deeper  the  workmen  penetrate*  the  more 
abundant  and  pure  U  the  salt  they  ohtmn.  tf  a  few  layers  of  earth 
or  clay  art*  founds  ihcy  are  t»ut  *niaIL  and  seldom  more  than  iwo 
feet  in  thickness.  No  volcanic  produ€ti(»npi  have  hitherto  been  found 
'  I  these  mine*;  neither  sulphur,  hitumen,  nor  coal,  &c.  as  in  many 

hen.  But  mmy  sh-lU  a-e  Imind,  princiii.illy  bivalve?  and  Ma- 
|rc{M>rei* 

The  air  is  wholesome  in  thiideep  abt^Je,  the  galleries  hein^  formed 

lith  ^reatatteitlioiu  to  preserve  a  cummuiiicilHin  with  the  octerual 

iir.    The  workmen  enter   in   the   morning,   ami    withdraw    in   the 

Tcniug*  but  the  hor»c»  never  quit  the  minr'  while  cnpal»le  of  labour, 

llheir  statiles  and  racks  bckig  nil  made  of  nil-     After  a  «hori  stay  in 

llhis  confinement,  these  ar«nials  bt'coine  blir»d. 

Th^^allericsare  proppcil  up  with  the  utmnst  solicitude,  and  dfirin^r 
the  whole  time  that  the  mine  of  V^ieliczka  hni  been  worked^  im> 
considerable  obstacle  has  interrupted  the  operation*.  It  is  Ih ought 
th&t  the  mine^of  Wieliczka  are  connected  with  those  of  [iocknia  dif* 
tant  about  five  miles  eastward,  where  salt  nftheiamc  kind  is  procured, 
ajwt  it  wan  formerly  the  custom  in  both  mines  to  work  towards  each 
othcr»in  the  sam^  direction. 

The  manner  of  obtaining  salt  is  a^  follows  :  the  mister  miner  rairk* 
the  dimcnwons  ut  a  block  of  salt :  eight  feet  in  lenj^th,  four  in 
depth »  and  two  feet  in  thickness.  The  miners  then  make  a  number 
of  holes  un  one  side,  three  inches  deep,  and  about  §i%  inches  asnnder; 
rihcy  next  make  a  kind  of  ;jronvc  hilf  an  inch  deep,  connectinjr  thete 
"hole*;  tttul  place  iron  <|ntnns  in  each  of  Ihe  hnlei,  which  they  strike 
iilly  with  millets.  As  these  quoins  ]K*netrate  deeper  inlo  the  rnck, 
'echo  of  the  hltiw<j  they  receive  resounds  Ihrniighoul  the  mine, 
1  has  n  pleasing  efFi'cl  on  ihe  ear?  when  the  block  is  ready  to  part^ 
icnek  appears  followinj^  the  course  of  the  holes;  a  workmnn  then 
Ikruitft  in  a  wuodcn  pole,  and  wnrkin*^  it  about,  the  block  ii  heard 
(il» break  off  from  its  natiTc  bed.  In  the  mine  of  Wieltczka,  there 
I  from  150(*  to  t>noo  lahourcn. 


i 
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The  wmter  dripping  from  Uie  topi  of  tome  of  tbo  gaileriei ,  liu 
produced  lUlactitet  of  lurpriiini^  nMcnitude  and  beaaty. 

CrjfUlt  of  talt  are  found  occasionally,  •omeiimes  in  small  layen. 
These  are  carried  to  the  secretary*!  oflice,  where  four  clerks  are  con* 
•taatly  employed:  and  where,  as  in  the  chapels  at  first  described,  all 
the  furniture,  tables,  book-case,  seats,  &c.  are  of  salt.  These 
crystals  are  formed  into  various  devices,  as  crucifixes,  chairs,  coffee- 
caps,  cannons  mounted,  watches,  salt-cellars,  dec. 

Tliii  mine  has  been  worked  to  the  depth  of  66  or  70  fathoms  %  it  is 
thou|!ht  the  salt  does  not  lie  deeper.  Some  other  salt  mines  are 
deeper;  that  of  Torbaz,  in  Transylvania,  ia  56  fathoms  :  Vizakaa  in 
€6  fathoms :  Kolos  46 ;  Izik,  Al ;  an  old  mine  of  Deks  7t «  that  at 
Ishler,  oo  being  bored,  gave  salt  %60  feet  below  the  *owest  story  then 
worked. 

In  Jttly  1890,  a  regular  search  for  rock-salt  was  commenced  tt 
Mogenire  in  the  department  of  La  Meurthe,  in  France,  and  at  the  depth 
of  800  feet  there  was  found  a  bed  eleven  feet  thick.  Below  this^the 
workmen  perforated  a  bed  of  gypsum  and  ciny  of  546  feet,  when 
they  reached  another  bed  of  salt  eight  feet  thick.  The  salt  of  the 
first  l>ed  was  very  white  and  transparent,  and  very  pure:  the  second 
contained  a  small  portion  of  gypsum  and  argillaceous  substances,  which 
were  brownish  like  clouded  flint 


CCCXLVI. 

Muriate  of  Ammonia 

Pour  Muriatic  Acid  into  a  solution  of  Carbonate  of 
Ammonia  until  effervescence,  by  the  discharge  of  Carbonic 
Acid,  totally  ceases.  Set  the  solution  aside,  in  an  eva- 
porating dishy  to  crystallize.  The  salt  formed  will  be  Mu- 
riate of  Ammonia. 

Oh$€rvmtiani.  This  salt  hai  been  prepared  in  many  ways  on  a  largp 
icale.  Impure  Ammonia  is  distilled  from  animal  substances,  and 
combined  with  sulphuric  acid.  The  new  compound  i«  then  decom- 
poied  by  muriate  of  toda: — muriate  of  ammonia  being  sublimed 
into  a  solid  ma.«s,  somewhat  elastic,  and  semi-lransparent. 

cccxlvii. 

Muriate  of  Lime. 

Pour  Muriatic  Acid,  diluted  with  eight  parts  of  water, 
over  some  Carbonate  of  Lime,  until  eflfervescencc  ceases. — 
Poor  the  solution  into  an  evaporating  dish,  and  set  it  aside, 
in  a  warm  situationyto  crystallize.     When  the  Crystals  ceate 
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to  form,  drain  off  ihe  remaining  water  as  quickly  as  possible, 
and  enclose  the  Crystals  in  ground  stoppered  phiab  for  use . 

Oktervutiou,    This  b  one  of  the  raoit  ddiqaetceat  laltt  known. 


CCCXLVlll, 

Muriate  of  Silver^ 

Prepare  a  solution  of  Nitrate  of  Silver,  and  add  to  it  a  solu- 
tion of  Muriate  of  Soda,  as  long  as  a  flocculent  precipitate 
£ei11s  down.  This  is  Muriate  of  Silver  obtained  by  double 
decomposition.  Filter  the  liquid,  and  wash  the  precipitate 
with  water ;  when  dry,  put  it  into  a  crucible  and  submit  it  to 
a  gentle  heat :  this  precipitate  will  very  quickly  be  fused  into 
a  mass  of  what  by  the  old  chemists  was  called  Lima  Comem^ 
from  its  resemblance  to  horn  of  a  light  colour. 

CCCXL1X» 

Chlorate  of  Potass. 

Pour  some  Chloric  Acid  into  a  solution  of  Carbonate  of 
PotasSi  until  effervescence  ce^es :  pour  the  mixture  into  an 
evaporating  dish,  and  set  it  aside  to  crystallize,  which  it  will 
do  ni  brilliant  white  flakes.  When  half  th&«^rystals  have  been 
formed,  pour  off  the  supernatant  liquid :  ^ry  the  crystals  ou 
blotting  paper,  and  preserve  theiq  in  a  well  stopped  phial. — 
The  liquor  poured  off  may  also  be  crystallized,  but  the  crys- 
tals, instead  of  Chlorate,  are  Muriate  of  Potass.  Chlorate  of 
Potass  may  be  obtained  in  greater  quantity,  by  passing  Chlo« 
rine  Gas  through  a  solution  of  pure  Potass. 

CCCL. 

Nitrate  of  Barytes. 

Pulverize  Carbonate  of  Barytes,  and  pour  over  it  diluted 
Nitric  Acid,  until  effervescence  from  discharge  of  Carbonic 
Acid  ceases.  Set  the  solution  aside  to  crystallize.  These 
crystals  are  sometimes  in  the  form  of  shining  plates,  but  gene* 
rally  in  that  of  stars  composed  of  several  Octahedrons  attached 
to  each  other. 
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CCCLK 

Nitrate  of  AufStfoNiA. 

Dissolve  some  Carbonate  of  Ammonia  iq  distilled  water,* 
and  add  to  it  Nitric  Acid  until  effervescence  ceases:  place 
the  iolution  in  a  warm  place  (temperature  about  80*  or  90  ) 
to  crystallize.  Wlien  sufficient  evaporation  has  taken  place,  sii 
tided  prismatic  crystals  will  be  formed.  Put  these  crystal* 
ioCo  a  dry  and  well  stopped  phial^  for  use* 


CCCLll- 

Nitrate  of  Bismutk. 
Pour  three  ounces  of  diluted  Nitric  Acid  into  a  glass  vessel, 
and  add  gradually  to  it  two  ounces  of  Bismuth,  broken  by  a 
hammer  into  small  pieces.  The  metal  will  be  attacked  with 
great  energy,  and  Nitrate  of  Bismuth  will  he  formed.  Crys- 
tallize the  solution  by  a  gentle  beat,  and  preserve  the  crystals 
in  a  phiaK  These  possess  much  beauty  ;  being  radiated  like 
fire -work  stars. 

CCCLIIt, 

Nitrate  of  Potass. 
This  salt  is  found  abundantly  10  nature ;  atfd  vast  quanti- 
ties  of  it  are  imported  from  the  East  Indites.  To  obtain  it  pure, 
pour  diluted  Nitric  Acid  into  a  solution  of  Caibonaie  of 
Potass,  as  long  as  etTervescence  continues.  Set  the  mixture 
in  a  warm  place  to  crviitallize,  which  it  will  do  in  Hexaedral 
Prisms,  which  arc  soluble  in  six  parts  of  cold,  or  in  one  part 
of  boiling  water, 

O^^rvaHmtt,  la  India  Ihii  lalt  ii  found  ready  fornied  oa  the  iur- 
face  of  the  toH  t  but  in  France,  iti  production  haA  hm^  been  by  arlifi- 
ei»l  arrangements.  Animal  and  veiretiiblc  iuhitanee«  in  a  stale  of  de- 
coiiipi>«ition  are  mixed  with  a  quantity  of  carbonate  of  lime.  The 
m!ii«  if  expoted  to  tho  air,  but  protected  from  tbc  rain  by  ihcds.-^ 
Beini;  occajintmllj  ilirred  ;  after  leveral  monthi,  the  materials  are 
found  to  contain  nitrate  of  lime,  and  nitrate  of  potaM.  Theie  laiti 
areestracted  lij  lixiviation  with  water  t  piir«;  ftub-carbonalc  of  p4»l?m 
It  now  ndded«  by  which  the  nitrate  of  lime  is  dec om posed*  and  tho 
quitntily  of  nitrate  of  poLiis  eficrea«ed.  The  ottre  ia  then  puriti^t 
bj  rcDeated  tolution^  and  crysliillizations.  In  thit  proci'St,  it  ia  lup- 
poted  that  the  ojiyg;cn  of  the  atmosphere  comhine*  with  the  nitrogen 
of  the  Jinimal  mailer  to  form  nitric  acid,  and  that  this  combinei  r^tb 
tbt  lime  and  potaM  of  the  vegetable  lubslances. 

The  French*  in  the  mnntifaclure  of  galt|>ctre,  Ac, — when  other 
aatioM  »appf)tcd  them  de*titutf  of  etery  mode  of  defence  agaiaitthe 
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united  forcesof  Europe,  have  exhibited  to  the  wodd  a  proud  tropb?  of 
Ihr  prodigies  to  he  .iccompUihed  |jy  InduHlry  g-uided  by  fcience.  The 
roiliiif  ing  are  extracU  from  M.  Prcur't  accouut  of  these  gig-aotic  lip^ 
rtliofi^. 

**  We  still  recollect  with  aMo«i»hii»ciil  ami  ifdmirUioii,  the  ea- 
tbuiiaiticipintof  evrrj  Frenchoian,  at  a  Limcuheti  htf  countf  j  wms 
i:*  the  grt'iileit  dan^nr^  aud  the  prodigiuyi  eflTartw  which  re^ylted  from 
it»  towardi  furniihiti^  art  e  norm  out  quantity  of  gunpowder  itod  armi 
i^f  every  kmd^ — uf  all  wliicf)  the  nation  wa^  to  much  in  want. 

»*  It  wat  Dcce»iary  lo  ^ve  impulteto  ft  whole  nation,  when  lh«  bml- 
tiet^  wat  brought  fofw^ird,  of  o very  where  ejctractinp  the  iaItpcLrc 
carlh  coiiUincd  in  the  French  ioil.  This  art  was»  in  factj  an  ohjecl 
almoit  i^enerally  titiknowD.  Private  iiitercAt  wait  alarmed  at  teeing  it 
let  on  foot;  and  ntitl  mort*  nuineruni  prejodiccs  produced  a  variety 
of  obitaclei^  Men  couEil  nut  lie  per^u:tctcd  that  per»o(i«  to  uataaght* 
and  at  that  time  i^erfect  stran^eri  to  the  buKineii,  could  all  at  once 
engage  in  it  with  «ucct?M ;  Ihey  could  not  believe  thit  France  was  lu 
rich  in  that  commodilv,  which  never  wai  known  to  he  extracted  in 
suf&cienl  quauLity  for  ordinary  u^e  ;  and  of  which  a  full  supply  had 
oiiIt  lieen  obtainoJ  by  mtait'i  of  what  wai  brought  Irom  India. 

*'  [a  the  iB^an  time,  al  the  iuvitalioa  of  the  National  CooYeation, 
( p rod aj Tiled  by  a  decree  of  the  t  -lih  of  Frimairc^  in  the  tccoad  year  of 
the  IlepublicJ  the  cilixcns  gave  themaelvei  up  to  the  makinj^  of  &aU- 
petre  Thcoiniherof  hLii!diii;^i  erected  on  this  occa^jion,  amounted  ra* 
pidiy  tL»  6001).  .Vecessiry  inilroctions  were  every  where  given  by  order 
of  government.  .FrancL*  waj  divided  into  lar^e  districtj^  e^icb  of  which 
was  continual  ly  lu  rvey  ml  by  an  inspector  ikilTed  m  the  arts  and  icicn 
Under  each  inipector,  in  every  depnrlmetil,  wa*  |daccd  a  former 
rector  of  the  National  Admiu)»tration  of  jaltpetrc  wurkt,  who 
pointed  in  each  district  a  citizen  luSiciently  inleilt^fcnt  to  presi 
over  Ih?  formation  of  Ihc  office»,  and  to  regulate  the  works  r 
thui  was  activity  citahlished  in  every  plac<;  at  once. 

**  On  the  other  hand,  a  iummons  w:iji  iitued  for  every   diflrict 
fend  two  robuit  and  totelligentcaunouieri  to  Parti^to  receive  invtr 
tiops  from  the  moit  tkilful  perionv,  who  were  to  cxpLiiu  to  them 
art  of  m^nuracturing  saltpetre,  of  refining  it,  and  of  cooverliog  itial 
guupowderi  and  to  some  the  made  of  caiting  cannon.     These  pupij 
were  then  «ent  back  into  the  di^ercnt  e*tahliihinentJi.  to  atfist  in  tl^ 
works  according  to  their  capacitiei.     Govrniioent  kept  up  an  actifj 
cor  respond  e  nee  with  alt  ib  a^entK:  it  supplied  them  occasioDftlly  wil 
every  necessary,  and  cvt-ry  where  made  easy  the  executive  part. 
was  known,  tliat  every  district  could  easily  furnish  a  thousand  wcigl 
of  saltpetre  every  decade,*  and  orders  were  given  for  that  quantttft 
places  were  pointed  out  where  to  send  it  to  j  the  me«n«  of  convcyij 
it  Here  tixed  upon;  and  frerturnt  accouuti  were  rendered  of  every  0[ 
ration.     In  short,  so  much  care  produced   the  desired  effects  i  ai 
more  than  sixteen  millions  ofpoundt  of  foiigh  ialt[»etrc  were  collects 
in  one  vear. 


♦  Every  tAQth  drxy. 
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••  It  teing  neceiiary  lo  rcfific  Ihi*  fmltpetre  for  the  minnfRCtitre  uf 
putipowifcr;  in  aflhorllime  lli«  refinery  af  I/Uiiil6,  was  Imitl  rn  th* 
abbry •ground  uf  St,  tierinaiti-ile*'|irei,  ai  Paris,  Sallpetrt*  flowed 
there  in  pfiifusioii  s  and  this  t'stiil>lj»hf«t*nl  aUmc  yif^drd  iti  the  refined 
itate,  regularly  every  d;iy,  abtiiit  30,000  pounds! — lu  making  il  into 
l^tiopuwder  the  iforki  of  Grenelle^  m  five  fnonthii,  were  !M)  fluceeiafijl 
IS  to  fumUh  the  armie*  with  no  If  »  than  1,500,000  puuiidil  1"^ 

Oil  lli«  bank«  of  the  Merrymjw:k  nrwi  the  Ga^cunade,  in  Amerka, 
•re  fuuud  numeroui  cavrt  vvhirh  yieJd  an  earth  largely  impri*gnated 
wilb  nilre,  whit h  is  pfticiifcd  from  il  by  li.tivialioii.  At  the  head  of 
Current**  river  were  aliKi  found  ^cveraf  caves  frnm  nhich  nttre  ti  p^i' 
cured,  Ibc  pHncipril  of  the*e  ii  Aihley's  cave  on  Cave  Creek,  about 
to  miles  S.  W.  of  PotoHi.  Tnis  is  one  of  thoie  stupeodoui  and  exlen- 
iive  eavcmi,  which  cannot  be  viewed  wilhout  exciting  wonder  and 
•cioiii«hfneiit;and  these  Mensalioni  are  increased  by  beholdiag  the  wortu 
hr  the  qiany  far  lure  of  nitre  «itiiated  in  its  interior.  The  native  iittrate 
of  pol3M  i«  found  in  lieautifiil  white  cryjitalii,  in  veiling  the  fi.<i>»urea  of 
Ihe  liinotime  rock  which  form  the  watli  of  this  cave.  Several 
others  m  its  vicinity  exhibit  the  i^oie  pheuc^oieiioQ. 


CCCLIV. 
ACSLTATS.    OF    LkaD. 

Ptil  two  oitnces  of  Carbonate  of  Lead^(Whitt^  Leati)^  i»lo 
aFlorence  flask,  ami  pour  over  it  eigbt  ounces  of  distilled  \itie- 
gar.  First  give  them  a  boiling  heal,  aod  then  let  them  digest 
gently  over  a  lamp,  until  the  Carbonate  is  completely  dh- 
■olved.  Now  pum  out  the  solution  into  an  evaporaiing  dish, 
and  let  it  crysUillizey  which  it  will  do  in  masses  of  saialUhining 
pii^matic  oeedle."!. 

OftterpdCr^.  Thin  form  of  the  cryttalt  deuotei  that  the  ^aU  hat  an 
#«c«tf  of  acid  {  but  if  a  little  Oxide  of  Lead  be  b./ded  with  it.  the  acid 
and  the  metal  will  be  fituraled ;  and  the  cryititi  wdl  be  iabttlar^  or 
mpUlef^ 


( CCLV. 

AcKTATB  OP  2mc. 

Into  a  soUitioQ  of  Sulplmte  of  Zitic,  pour  a  solution  of  Ace- 
late  of  Lead  as  long  as  a  precipitate  falb  down*  Filter  the 
uhole  nod  lay  the  clear  liquid  aside  for  crystallization.  The 
precipitated  while  powder  is  Sulphate  of  Lead,  which  is  a 
t^Cfy insoluble  salt;  and  the  crystalliied  sokition  is  Acetate  of 
Zttc 


i^noN. 


CCCLTI. 

Sr6*Mi:RtATE  OF  Mkrcury. 

PM  itibii  m  mlembic  four  oitoces  of  Muriate  of  Merctirj^ 
ipilh  three  ottDceir of  pure  Mercunr.  Appiy  heat  and  sublime^ 
— wlute  crystalf  will  be  found  in  the  receiver,  Tbeae  are  the 
tme  Sub- Muriate  of  Mercury,  When  these  crystals  are 
nibbed  in  a  mortar  and  ground  very  fine^  this  substauce  has 
the  name  of  CalomtL  It  should  be  kept  in  a  phial  with  a 
^■S9  stopper,  and  in  rather  a  dark  place,  as  tlie  light  is  apt 
ta  change  its  beautiful  white  ivory  colour,  hito  a  dirty 
yellow. 

OhterrsHon.  The  fallowing'  proccsi  has  bidr  been  proposed  for  the 
preparation  of  calomel — prepare  an  Oxy-fulphalc  of  Mercury,  by  boil' 
lOf;  twenty-five  poundf  i»froercury,  wilh  thirty-five  puuntl*  of  tul- 
phuric  acid.  Trtturate  thirty-one  pounds  of  thii  dry  »a1t  wilh  twenty 
poiindi  four  ouncct  of  mercnry,  until  the  globules  ditjippear;  and 
then  ^dd  »er  en  teen  poundi  of  common  fat  t  (muriate  of  soda.)  Thm 
whole  muit  he  thoroughly  rained,  and  iubliined  in  earthen  veiicl«» — 
Between  forty -lii  and  fuVty-eight  pound*  of  pure  calomel  are  tbui 
produced.     It  is  to  t»e  waihed  aad  levigated  in  ibc  usual  way. 

CCCLVIL 

Carbonatk  of  Ammonia. 
Pulverize  four  ounces  of  Muriate  of  Ammonia  and  six 
ounces  of  Carbonate  of  Lime,  Put  this  in  a  mixed  state  into 
•  dry  stone-ware  retort  or  alembic,  and  give  it  a  good  heat. 
An  elastic  vapour  will  come  over,  and  will  be  condensed  on  the 
•idcti  of  the  receiver  in  small  shining  filaments.  These  are  mi 
nule  crystals  of  Carbonate  of  Amruoniii.  They  have  a  pun 
geot  f*dour.  The  Muriatic  Acid  unites  with  the  Lime  in  the 
retort,  forming  Muriate  of  Lime,  which  should  be  washed 
out  with  water  and  crystallized. 

Obicrvatian,  Aootber  mode  of  pri'partng  thi$  tall  on  a  imatl  rcale, 
If  to  pQur«oinc  dihited  sulphuric  acid  uvcr  powdered  chalk  in  a  tu-; 
bulated  retort,  and  to  put  the  beak  under  ajar  ofammoniacal 
placed  in  a  pneumatic  mercurial  trough  ; — lulpbate  of  lime  will 
furmed  in  the  retort,  whifft  the  carhonic  acid  quiti  the  earlh»  aud 
attaches  itjelf  to  the  atkali  in  the  jar,  forming  a  lolid  tubftaoce*  ▼!», 
the  ::arlionate  or  ammonia.  This  will  be  depofiteJ  on  the  «ide«,  ia 
the  form  of  lery  beautiful  white  tmatl  filameat^. 
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ccctviii. 

Phosphate  of  Soda. 

Pulverize  some  Phosphoric  Acid,  and  dissolve  it  in  water ; 
to  the  clear  solution,  add  Carbonate  of  Soda,  aa  long  ai^  effer- 
veicencet  by  the  escape  of  Carbonic  Acid  Gas  continues.  Eva-j 
porate  the  new  compound  in  a  lolerablj  warm  situation  :  verj^ 
beautiful  Rhomhoidal  Prismatic  crystals  of  Phosphate  of  Soda 
w  ill  be  fiirmed.  Dry  them  on  blotting  paper,and  preserve 
them  in  a  well  stopped  phial;  as  ihey  effloresce  bj  conUict 
with  the  air. 

CCCLIX. 

Tartaric  Acid. 

Dissolve  eight  ounces   of    pulverized   Super- Tart  rate  of  j 
Potass  in  a  quart  of  boiling  water;  when  the  whole  is  dis- 
solved,   add   three  ounces  of  finely  powdered  Carbonate  of 
Lime,  (chalk)  imtil  effervescence  has  ceased,  stirring  it  fre- 
ipiently  with  a  wooden  spatula,  or  glass  rod.     An  insoluble 
precipitate  of  Tartrate  of  Lime   will  be  formed  ;  this  must 
be  well  washed  with  water,  and  the  water  poured  off.    Now 
pour  in  three  ounces   of  Sulphuric  Acid,  diluted  with  two 
poundsior  pints*  of  water.     Sulphate  of  Lime  will  be  pre- | 
cipitated,  and  Tartaric  Acid  will  be  held  in  solution.     Pour^ 
off  the  solution   into  a  glass   vessel,   and  evaporate  three- 
fourths    of  the    whole,    by  boiling.       Pour    the    remainder  \ 
iuto  an  evaporating  dish  for  crystallization.     The   Crystals 
will  be  tabular  and  transparent. 

CCCLX, 

Citric  Acid. 

Squeeze  several  lemons  into  a  bason,  and  add  powdered 
chalk  untU  effervescence  ceases.  This  is  caused  by  the 
escape  of  the  Carbonic  Acid  Gas  of  the  Chalk.  Cifrate  of 
Lime  will  be  deposited  in  the  form  of  a  wliitc  precipitate.  The 
supernatant  liquor  is  to  be  poured  off,  and  the  precipitate 
must  be  freed  Irom  mucilaginous  matters  hv  repeated  wash- 
ing. Now  (jour  in  some  very  dihrted  Sulphuric  Acid^  and 
place  the  whole  for  a  few  minutes  over  a  lamp.  Sulphate  of  | 
Lime,  a  very  insoluble  salt,  will  occupy  the  hotloui  of  tlie 
Tesvely  whilst  the  Citric  Acid,   being  disengaged,    remaiiis 
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in  solution.     Pour  off  the  Hquor,  and  evaporate  gently  by 

boiling;  now  set  it  aside  to  crysiallize,  whicb  it  will  do  in 
Rbomboirial  Prisms.  The  Crystals  will  be  pure  Citric  Acid, 
possessing  a  very  sour  but  pleasant  taste,  ami  capable  of 
combining  with  alkalies,  earths,  &c.  This  crystallized  Acid 
is  the  same  as  t)iat  known  by  tlie  name  of  Concrete  S«ik  of 
Lemons. 

CCCLXI. 

Crystallization  of  Sulphur. 

Melt  sonae  Sulphur  in  a  deep  crucible;  when  it  has  cooled 
so  far  that  the  upper  surface  is  just  liard,  break  off  the 
bottom  of  the  crucible  with  a  hammer,  and  tt;t  the  dnid 
Sutphur  run  out  from  beneath  the  crust.  By  this  method, 
the  crystallization  in  needles  or  slender  fibres  will  be  very 
evideoU     Preserve  the  specimen, 


CCCLXIU 

Crystalliz/wtion  of  Tin. 

Melt  four  ounces  of  Tin  in  a  clean  crucible ;  when  in  a 
liquid  state,  immeri^e  a  thick  iron  wire  in  it,  take  it  off  the 
fire,  and  lei  it  cool  until  a  hardened  covering  be  farmed  on 
the  lop,  of  the  thickness  of  a  halfpenny.  Now  withdraw 
the  wire,  and  pour  out  throu[jh  the  aperture,  all  the  tkiid 
Tin  beneath.  When  the  crucible  is  quite  cold,  break  it, 
and  lake  out  the  hardened  covering  ^  it  wilt  be  found  jn  a 
crystallized  slate,  and  will  exhibit  a  very  beautiful  appearauce. 

Ohtermliftnt.  The  cryitallizatinq  of  the  surface  of  im  plate*  htii, 
lince  tin  introiliicliori  inlo  thU  ctiijiitry,  bt^en  inuch  in  vo^nc,  fi)r  the 
mnnuficlurt^  ot  smiill  cabineH  and  olhtT  toy*  It  h:i^  lieen  found, 
thai  wheo  other  riiL*lal.i  arc  coinbined  with  Ihc  coitiuij  of  lliene  pUlet, 
the  cryftt.iHizj.ltou  by  tlit;  aiiplicalian  uf  ucidi,  will  he  much  n»£ire 
perfect  ami  heauiifyl.  Accctnhfi|(|y,  n  (>Jitt'f»t  ha*  he  en  t;ikrn  out  for 
niamifacturiiifr  what  arc  lerirjrd  **  Am{trphttu$  Metal  Piatetj*'  and 
id  the  spi*c*ficatioii»  the  Patenteei  ciprcs"*  thenif elves  thtnt  — 

Th«^melal«  thJit  urc  found  most  roiiveuieuta  iJ  pf»>|H*r  fi>r  thi*  pur- 
poie*  are  liuc^  bi*mulh,  copjier,  lead,  nmi  hr;it*      The  fjuautily  ofJ 
•uch  melaU  to  he  added  to  the  tin,  to  tTi»ke  iha  nmorphout  metal,7 
and  to  (jrodure  I  he  deiired  and  certiiin  fifecl  of  a  |ih*astii»,  hrilli  «nt,1 
aud  varied  cryttallizatiofi»  is  variiihle  according  to  the  dfg^ret;  tir  dr^ptll 
dcflred,  and  also  accurdiiig   to  the  ^cdcnil  character  atid  cryitalliiiaJ 
figure  and  appeamacc  which  niaj  from  time  to  Itrue  he  tuiied  to  tlm 
laate,  caprice,  and  opinion  of  the  public.     The  qQality  of  the  block- 
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tin.  ai  it  may  be  more  or  len  pure,  will  considerably  influence  the 
proportion  of  (he  alloy.  11  will  aJto  determine  the  particular  metal  or 
the  combinations  thereof,  roost  proper  for  prodpcin^.  beau tif^il  and 
brilliant  crystals ;  much,  too,  will  depend  upon  the  nature  of  thie  hete- 
rogeneous substances,  which  are  found  to  be  more  or  less  cohibihtad 
with  the  block-till,  as  it  comes  from  the  smelter.  It  is  ttferetbre 
thought  impracticable  to  lay  down  any  fl<ed  proportions  for  the  raif- 
tureof  the  m^stals  to  be  used  in  l,he  composition  of  the  ^morphoift 
metal;  experience,  attention,  and  the  skill  and  Ju(l^me;|t  of  .Jtiie 
operator,  must,  under  a  due  consideration  of  the  existing  circum- 
stancet,  rcj^uiate  it.  The  propoftiont  hitherto  used  have  varied  from 
the  twentieth  party  and  upwardi,  of  alloy , to  each  part  of  block-tin. 
And  the  eflTect  of  an  improved  cryUaltization  will  be  produced, 
whether  such  alloy  be  added  to  the  tin,  in  the  smelting,  of  ll^e  blpc;^ 
tin  before  coinage;  or  afterwards  to  the  block,  in  the  manner  above 
descrilied. 

A  character  !)clong4  to  mete.irie  iron  not  generally  known  s  this  con- 
lists  in  the  prpJuction  of  regahir  (i^ure.<«yaiid  crystflline  facets^w  |ke 
polished  surface  of  the  iron,  when  moistened  wi^b  nitric  acid,  iiiMi- 
logous  to  those  produced  in  the  moire  metallique. 


ccglxiti. 
Crystallization  of  Bismuth. 

Meit  four  ounces  of  Bismuth  in  a  clean  crucible,  and 

?roceed  in    ail   respects   as   in  the  last  experiment.     The 
Irystals  will  be  formed  in  the  shape  of  bundles  of  beautiful 
imd  brilliant  plates.     Preserve  the  specimeus. 

Obiitrvation.  When  melted  copper  is  slowly  cooled,  it  aflfprdi 
cryttils  in  quadrangular  |i)ramids,  or  in  octahedrons. 

CCCLXIV. 

Crystallization  of  Muriate  of  Lead. 

Melt  four  ounces  of  dry  Muriate  of  Lead  in  a  clean 
crucible^  and  set  it  aside  to  cool.  When  cold,  break  the 
crucible ;  this  metallic  salt  will  be  seen,  to  have  been  con- 
verted into  very  beautiful  opaque  yellow  Crystals,  which 
should  be  preserved. 

Ohtrvation,  This  salt  when  combined  with  one^ourth  of  verj 
ftotlj 'pulverized  flint   forms  a  beautiful  gbiing  for  pottery. 


URY8TA1*LIZATI0N    OF    CkLOKINB    GaS. 

Fill  a  jar  with  Chlorine  Gas,  and  siirrouud  it  by  a  now,  or 
pounded  ice;  or  place  it  in  a  freezing  mixture.  The  Gas  will 
iooti  be  cotidensed  la  smaU  yellow  Crystals  on  the  aidesof  the 
glass.  A  liltle  elevation  of  temperature  will  now  convert  it 
into  a  substance  of  an  oily  consistence,- — a  further  elevation 
will  convert  it  into  Gat  as  at  first* 

cccLXvr, 

fNSTANTAMBOUS    CRYSTALLIZATION; 

Or,  the  Effects  of  Atmo^ipheric  AiV,  and  Agtiaiion^  on  the 
cohesion  of  salitie  particles. 

Into  a  small  vessel  containing  about  an  ounce  of  boiling 
water,  put  as  much  Sulphate  of  Soda  a*  will  be  dissolved, 
(that  is,  nearly  an  ounce  and  a  half,)  and  pour  the  solution 
while  hot  into  a  phial  previously  warmed,  (to  prevent  crack- 
ing,) which  must  be  instantly  corked  air-tight.  Let  the  solu- 
tion coolf  no  phenomenon  will  take  place  ;  but  if  the  cork  be 
taken  out,  and  the  air  admitted,  a  very  beautiful  but  confused 
crystallization  of  the  whole  mass  will  immediately  take  place, 
accompanied  by  a  slight  evolution  of  Heat.  It  sometimes 
happens  that  the  crystallization  is  rather  tardy,  from  a  super- 
abundance of  water :  in  this  case,  a  crystal  of  the  ready 
formed  salt  must  be  dropped  into  it ;  this  will  serve  as  a  nu- 
cleus for  the  crystallization  of  the  rest,  which  will  immediately 
take  place  around  it,^Tlie  same  effect  will  take  place  by  a 
slight  agitation  of  the  phial*  This  Experiment  may  be  re- 
peated, merely  by  putting  the  phial  into  a  bason  of  hot  wa- 
ter, until  the  crystals  are  melted,  und  then  corking  it  as  before; 
upon  withdrawing  the  cork  the  same  phenomenon  will  take 
place.  This  is  a  good  instance  of  the  induence  of  Atmos- 
pheric Air  upon  crystallization  ;  for,  before  the  cork  was  with- 
drawn, the  re  was  a  vacuum  in  the  phial. 

Obicrtfationt,  It  is  certaiQ)  that  no  lalt  m\\  crjitatllie  without  ex- 
pofure  to  atinotptieric  air.  Perhapi  the  atmoiplteric  iti  flue  nee  may 
Ikeowiogtoa  reffuUr  pfe«ure,  by  whicK  the  pirtidei  of  air  arc 
forced  iiilo  the  liquid,  and  thui  the  denifi  pE&rticIci  of  the  lalution 
arc  hrouijivl  together,  forming  crjRta.li,  whilst  the  air  taken  pos»es«ioa 
_  of  the  iiitcntlces.  It  woutd  be  well  worth  trial,  wbelhcr  naline  iolu- 
jntii  hafc  the  power  of  crjataUixlug  in  factitious  atinoitphcrcs  of  the 
iifferent  gajsei,  either  alone,  or  in  combinatiou.  It  would  then  be 
•cent  vhetber  the  atmoiphcro  bat  a  tiuckanicai  or  a  chemical rWcci  on 
crjitallisatioQ. 


CRYSTALLIZATION. 

We  liiouM  notf  owpver,  qnil  tlii«  luTijecl  wilhout  remark iD|^,  that 
•ome  *?iperimeBl!i  of  Doclor  lire  render  it  probable 'that  electrioif 
influence  has  name  ^^ency  in  the  phenomena  under  can«i deration. 
A  glai«  tuhe  wai  fitted  with  a  salunttcd  solution  nf  flul|)hate  of 
■oda;  through  a  cork,  at  each  <;nd  of  the  tube»  b  pbtuium  wire 
wai  inserted,  and  the  end«  of  the  wire  were  ^xpo^ed  to  the  op- 
posite electrical  infioer^ce  of  a  v«>1t3ic  balteryi  hydrogen  and  oxy- 
gen pates  were  evolved  from  Ihc  oppoiitelj  electrified  wiret,  more 
aburtdatitjj  than  from  pure  water  with  the  lame  voltaic  powcri 
after  a  few  seconds,  rryfttallization  appeared  at  the  ne^tive  end 
of  the  tube,  and  proceeded  iteadily  and  slowly  lowardi  the  poil- 
tif  e  end  ;  the  place  of  demarcatioa  between  the  congealing  and  liquid  ' 

rarts  beiofr  imooth  and  Tertical.     Different  experiments  of  an  ana- 
t^oui  kind,  as  will  presently  be  seen,  presented  li mi br  general  re- 
sults. 

Doctor  Ure's  object  was  to  discover  the  power?  or  principlei , 
which  governed  the  formntion  of  saline  matter  into  crystal- 
line masses.  From  the  fotlowing  experiments  he  draws  a  very  pro* 
t>able  inference,  viz,  that  agiiaii&n  t't  ihe  tote  cause  of  crys- 
tallization, but  how  far  this  is  correct  during  the  absence  of  the 
atmoipheric  presinrc  remains  still  to  he  proved  -,  although  he  con- 
clude!, that  neither  the  chemicat  nor  the  mecham'tal  r^ecU  of  ihe  §ur* 
rpunding  air  have  anjf  infuenee  on  cryttatHzalion. 


CCCLXVIIp 

An  eight  ounce  phial  filled  with  a  saturated  aolutioii  of  Sul* 
pbateof  Sorla  in  boiUug  water,  was  cooled  down  to  38«  Fahr. 
(the  temperature  of  the  apartment,)  without  crystaUizing* 
The  mouth  of  it  was  well  !<ecured  with  ox-bladder,  which  the 
pressure  of  the  atmosphere  had  deeply  hollowed  on  the  con- 
traction of  the  liquid  volume  by  cold.  The  phial  was  placed 
under  the  receiver  of  an  air-pump.  When  the  Mercury  in 
the  two  legs  of  the  syphon  gauge  stood  nearly  on  a  level,  the 
liladder  became  ccinTBx,  though  it  had  been  strained  flat  across 
the  orifice*  when  the  phial  was  brimful  of  the  boilitig  hot  aolu- 
lion.  Ou  piercing  the  bladder  with  a  sharp  pointed  rod, 
which  passed  air-light  through  a  collar  of  leathers  in  the  top 
plate  of  the  receiver ;  no  change  whatever  took  place  ;  the 
point  was  then  pushed  down  into  the  liquid  without  any  further 
effect.  To  trv  the  intkienceof  vibratory  agitation  of  the  par- 
ticle^«  the  htindle  of  the  air-pump  icas  biiskij/  moved  back" 
tcariis  and  forwards  ;  when  immediateli/,a  portion  of  the  so~ 
tut  ion  was' thrown  out  of  the  phial  with  an  eipiosive  efort^ 
upon  the  receiver.  The  liquid  imtanthf  shot  into  a  confuxefl 
trifHailtiation,  and  at  the  $ame  time  began  to  boilj  from  the 
heat  evolved  dunng  sotidijicaiion,     I'hc  temjieralurc  of  tiie 
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irijiw  Bfttler  in  th«  pKud,  when  it  was  withdrawn  at  the  end 
oft  fcw.minutes,  was  still  74^»  though  it  must  have  lost  much 
heitt1h>m  the  ebullition  tn  vacuo. 

'  Ute  same  experiment  was  tried  a  second  time ;  and  though 
DQ  efiect  took  d|ace  on  piercing  the  bladder,  yet  on  after- 
inwb  passing  down  the  steel  point  hito  the  Hquidy  crystalliza- 
fum^  with  the  usual  pearly  appearance,  commenced  at  the 
lUfAce,  and  descended  to  the  bottom.  1  believe^  that  in  this 
dbe,  the  steel  point  at  its  first  descent  to  puncture  the  bladder, 
^ajf  touched  the  Vwi^t  and  thus  became  tij^[>ed  with  a  Hi  tie 
mlimmdlitrt  which  drying  rapidly  in  vcicao,  served  at  the 
aeoond  plunge  as  nnuekus  for  ciyfUllization. 

^  CCCLXVIII. 

The  bladder  was  freely  punctured  tit  vacuo  without 
effeet;  the  air  was  slowly  admitted  into  the  receiver  until  it 
^ffs  of  the  atmospheric  density.  No  change  ensued  at  the 
mi  of  two  hours.  The  receiver  was  withdrawn,  and  the 
punctured  hole  enlarged  by  scissars  without  any  result.  But 
ondigAll^  Mhaking  the  phial  the  liquid  passed  speedily  into 
the  Kuid  state. 

CCCLXIX. 

Tke  Sulphate  was  again  liquified  in  die  same  phial,  which 
was  iiow  closed  witd  a  perforated  cork.  Into  this  was  fitted 
•j^lass  tube,  one-twentieth  of  an  inch,  internal  diameter,  and  four 
iiiches  long.  As  the  tube  pavsed  only  halfway  down  through 
the  j;ork,  no  liquid  could  enter  it.  After  standing  for  fourteen 
hours  exposed  to  the  action  of  the  external  air,*  through  the 
tujbe,  its  liquidity  was  unimpaired.  The  glass  tube  was  then 
withdrawn,  and  next,  the  cork,  without  any  change  ensuing; 
when  finally,  on  agitation,  it  solidified. 

ccci^xx. 

A  phial  was  nearly  filled  with  a  similar  solution  of  Sulphate, 
OQ  tte  surface  of  which  was  placed  a  little  olive  oil.  It  cooled 
without  crystallizing.  When  smartly  agitated^  it  became 
aolidjiivith  the  usual  phenomenon  of  the  crystals  shooting  from 
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the  top  downwards.  This  phial  hao  been  first  placed  on  a 
vibrating  glass  plate,  without  effect.  This  experiment  if«» 
repeated  with  a  like  result,  though  the  phial  stood  two  dajri. 

CCCLXXl. 

A  corked  phial  full  of  the  hot  solution  was  tied  down  to 
the  plate  of  the  air-pump,  so  that  the  cork  could  not  be  drawn 
in  vacuo  by  a  sliding  steel  rod  and  hooked  extremity.  When 
the  cork  was  pulled,  no  change  ensued ;  but  agitation  con- 
gealed the  mass. 

CCCLXXll. 

The  corked  pliial  was  cooled  in  a  horizontal  position ;  on 
inverting  it  quickly,  the  liquid  struck  against  the  glass,  as  in 
the  water  hammer.  By  brisk  agitation  in  the  inverted  posi- 
tion, congelation  began,  fi^st  below,  and  ascended  to  the 
top  of  the  liquid.  This  experiment  was  repeated,  with  the 
same  result.  No  particle  of  air  was  left  in  the  phial ;  a  cork 
of  the  best  quality  being  pressed  on  the  surface  of  the  liquid^ 
and  forced  in,  as  the  liquid  contracted  its  volume,  on  immers- 
ing the  phial  into  a  basin  of  cold  water. 

CCCLXXl  II. 

A  glass  tube  twelve  inches  long,  and  one  inch  in  diameter, 
furnished  with  a  brass  cap  and  stop  cock  at  one  end,  atid  a 
tight  cork  at  the  other,  was  filled  with  the  hot  sohitidn,  Whiin 
it  was  cold,  each  end  was  opened,  and  the  crystallizatioh  b(6- 
gan  instantly  at  the  two  extremities,  and  proceeded  towards 
the  mrddle. 

CCCLXXIV.        • 

The  same  tube  filled  and  cooled,  had  a  Platinum  wire  passing 
through  the  cork.  On  applying  to  each  end,  the  opposite  elec- 
trical influences  of  a  Vpltaic  battery  of  50  pairs  of  4-inch  plates, 
\\\e  pearly  crystallization  commenced  at  the  negative  end,  and 
proceeded  slowly  to  the  positive,  at  which  no  symptoms  of 
spontaneous  congelation  could  be  perceived.  The  Platinum 
wire  was  positive,  and  evolved  Oxygen  pretty  copiously. 

CCCLXXV. 

A  large  egg-shaped  vessel,  holding  about  two  pints,  and 
terminated  at  each  end  by  cylindrical  apertures  of  one  inch 


g^,  CSTSTilLl,lZATtOK. 

fllftineter,  w  fAed  mA  die  bol  ntunted  soltitKm.   Through 
llie  corfc  ol*  dC^  cai  ««  p^**^  >^  Platmum  wire.   The  %  essel^ 
^^  kifK  beta  cmJkd  an  a  baaoa  of  cold  water  to  the  tem- 
!  of  4S^,  1MW  pl**^  ^  *  horaontal  position,  -md  the 
i ««»  lafcifflfil  to  the  actiou  of  a  battery  of  60  pairs  of 
I  lari  |Amm^    fiom  the  oppositely  electrified  wires,  Hydro- 
Mi  «■  Ol^gW  fpi^s  v¥ere  copiously  evolved.     The  quan- 
S^>itf fii  ^m  auich  more  abundant  than  I  ever  observed   it 
^  Mer  vrith  the  same  voltaic  powet.     Hence,  a  sa* 

I  iffords  a  better  medium  for  the  popular  cxhibi- 
^  flis  fundamental  Electro-cheniicat  fact,  than  water 
After  a  few  seconds,  the  pearl  tf  lit  si  re  appeared  at  the 
^tmd  of  the  vessel,  and  the  cryslallization  proceeded 
ind  steadily  towards  the  positive  end,  the  place  ofde- 
between  the  congealing  and  liquid  part  bein^  per- 
fectly smooth  and  vertical.  No  tendency  to  soUdiftcation  was 
i^ktervtd  at  the  positive  end,  though  gas  freely  flowed  from  its 
Tl»tiiium  wire,  during  the  whole  time  that  lit e  process  of  cryslal- 
Katjon  was  advancing  from  the  one  extremity  to  the  other*^ 
Tlus  interval  was  about  fifteen  seconds. 


CCCLXXVI. 

The  above  Experiment  was  repeated  in  a  small  cylinder 
with  tubular  extremities.  The  negative  wire  projected  inter- 
nally, only  to  one  half  the  length  of  the  positive  wire,  in  order 
to  see  whether  it  ^vaa  merely  the  greater  quantity  of  Hydrogen 
evolved,  or  some  difterence  in  the  electrical  properties* that 
determined  the  crystal  I  izatioji  at  the  negative  pole.  Here 
«gain^  as  before^  the  pmrlif  appearance  commejtced  at  the  ne- 
gative extremity f  and  proceeded  beautifully  towards  the  posi- 
tive. 

It  was*  impossible  now  to  doubt,  that  there  erinted  same  re- 
lation between  negative  or  resirfou^  Elect riciti/^  and  saline 
Crystallization, 

CCCLXXVII, 

Two  glass  capsules  were  then  taken.  Into  each  an  equal 
quantity  of  a  tepid  solution  of  pure  nilre  wai  put.  They  were 
placed  alon*r*^ide  of  each  other,  and  the  liquids  were  connected 
by  a  s!ip  of  clean  tiUeriuir  papir,  moistened  with  pure  water* 
The  power  of  sixty  piiirs  in  luodcrate  action  wms  applied, 
through  the  medium  of  a  Platiinun  wire  dipped  into  the  centre 
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r»f  each  solution.  In  a  short  time,  small  needles  were  seen  col- 
lecting,  and  attaching  themselves  around  the  negative  Platu 
num  wirCf  which  soon  mcreased  so  as  to  float  througli  the 
whole  liquid.  After  a  much  greater  interval,  a  few  crystals 
were  perceived  forming  on  the  iiiargin  of  tfie  iiquid  in  the 
positively  electrified  capsule,  but  none  near  the  immersed 
Platinum  wire.  In  equal  limes,  the  quantity  of  crystals  in  the 
negative  capsule  was  quadruple  of  that  in  the  positive  cap- 
sule. There  was  found  in  the  former  a  very  slight  excess  of 
alkali y  and  in  the  latter,  of  acid,  but  such  as  in  ordinarv  cir- 
vumstances  has  no  iuBuence  on  the  tbrmation  of  cr)stai9. 


CCCLXXVtlL 

A  tin  flask  was  tilled  with  the  same  hot  solution;  and  hav- 
ing its  mouth  secured  with  a  slip  of  ox-bladder,  it  was  suffered  I 
to  cool.     It  was  then  placed  on  the  top   of  a  dehcate  con- 
densing electio scope ;  and  the  bladder  being  pierced  by  m  ( 
needle  insulated  ai  the  end  of  a  glass  rod,  no  divergence  of  the 
gold  leaves  could  be  observed,  even  when  both  the  large  and 
small  condensing  plates  had  been  folded  back.    I  am  not  cer- 
tain, that  m  this  case^  the  liquid  had  remamed  uncrviilaUizt^d  till  | 
the  inalant  of  piercing  the  bladder*     I  shall  repeat  and  varj 
the  experiment,  and  from  the  elevation  of  temperature  acconi-  i 
pao)iug  the  sohdiflcation,  £  shall  be  able  to  ascertani  wh<^lher 
the  experiment  has  been  successfully  conducted,  and  whether 
any  general  inference  can  be  drawn  from  it. 

Obtervaiintit.  I  think  it  probuhte  from  the  above  detalU  that  nt^a* 
ik^e  tteclricttjf  mti^  be  found  a  ut^ful  aj^eni  in  prtymftting  the  ery%tai' 
/rsol/on  of  Batine  mttUer^  and  may  perhup9  he  employed  bjy  A^ature  m 
her  cry ttii  time  f&rmaiion». 

The  effect  iif  riiech^inirj-il  ditty  rbance  in  detcrmininff  laline  cryital- 
litatioD,  h  iltuitrateil  by  tbe  ivm metrical  diiposititm  uf  |>:irticlei  uf 
dustaad  irun  by  cloctrieilj  »nd  mngnetitm.  Strew  ibe»e  u|)r»n  any 
place,  and  present  raa^^netic  and  electric  forcei  at  a  certaia  diilaQCe 
from  them  ;  rio  effeet  will  be  produced,  ConimuiiiciLte  to  tbe  plane  a 
vibratory  mcnt'iiioni :  l!ie  particle*  at  the  instant  of  beiii«;  liberated, 
from  the  fricti<jn  ol  lluvMirface,  will  arran}j;e  tUemsclvet  acconli|i^ 
to  tbe  law*i  of  tbeir  mao^iietic  or  electric  attractioai. 

The  wjter  <if  »olutio(i  in  couoteractiiifl;  iolidity,  not  only  remoire* 
the  (larticlcs  lo  diitancen  heyond  the  sphere  of  mutu*!  attraction,  hat 
probably  also  inrerti  their  attrnctiii*^  polei*^ Hence*  iwben  they  are 
min  hrouijbt  within  the  attracting  limit,  by  abilracting  water,  or 
the  repyliive  caloric,  some  additional  force  U  necessary  to  infcrl 
thii  lif|uid   armngcmcnl  of  the  Doles.      It  is  thus   thai  a  cryiialt 
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trouirHt  iniS  cbnliiet  witll  the  tarfice  t/f  the  lolution,  may  b«  con* 

ceivecj  lo  act. 

BxpcrimcnU  thirds  fourth  .ind  Eftb,  nccm  to  pro?o,  that  neither 
[  Ihe  cheinicul  propertYCt  of  the  attnaipberc,  nor  itf  presiure,  tiavc  aaj 
ID  flue  ace  on  cr^^iU  I  ligation* 


ccclxxix, 

Dissection  of  Crystals; 

Or  their  Struciure  dmcvtrcd  btf  S&lution  in  Liquids. 

Mr.  Daniel  has  thrown  much  light  upon  the  structme  of 
iolid  bodies  by  the  follotviiig  method  of  experimenting  : 

If  a  lamp  of  Alum,  Borax^  or  Nitre,  be  immeraed  in  wa- 
ter, for  thrc*?  or  four  weeks,  the  solution  will  be  found  to  have 
goue  on  unequally.  The  tippermost  portion  will  be  found 
most  waited,  and  the  und^rnost  lenst;  so  that  the  undissolved 
parts  will  have  assumed  a  coiiical  form.  The  lower  part  will 
be  found  embossed  over  wiih  numerous  crystalline  forms. 
These  in  Alum  arc  Octahedrons,  or  figures  formed  by  diffe- 
rent sections  of  the  alumintms  Octahedron.  In  Borax,  ihej 
are  fra^rments  of  eight-sided  prisms,  and  so  on.  Hrnce  it  fol- 
lows, that  all  ihirse  masses  are,  in  reality,  composed  of  crystals, 
though  such  a  structure  cannot  be  distinguished  by  the  eye^ 
previous  to  this  natural  dissection.  The  same  crystalline  stmc* 
ture  was  developed  when  Cjrhonatc  of  Lime,  Carbonulc  of 
Stronliau,  and  Carbonate  of  Barytes,  were  slowly  acted  on 
by  vinegar.  Bismuth,  Antimony  and  Niclcel,  treated  with  very 
dilute  Nitric  Acid,  likewise  evhibiled  a  crystalline  structure. 

Lime  has  been  crystallized  in  six-sided  priams,  by  M« 
Gay  Luisac. 

Ohit^rvafwm.  The  aaltj  cryftallized  by  art  arc  oyraerooi,  hiit  *fe 
moil  refer  to  the  operation*  of  nature,  when  we  dvme  to  behold 
Iheie  t&t*cU  in  their  !«tirperKloii4  anil  mm^rnificent  forms.  The  diflfe- 
rent  kind*  of  B.naltic  mck*  are  proiif^  uf  this. 

Built  !i  a  grey  or  greenish  kicid  of  slon*',,  fotind  in  the  neighlmur- 
hood  of  votennoef,  and  nrnt  Itie  m^n.  These  ilrmet  bate  a  re:;ular 
angular  nh^'ipe,  aad  ascend  liki^  v^ronpea  tif  fiUUrft^  Each  pillar  li 
formed  of  lumy  crystals  articulated  tu  each  other  by  Join !«  j  that  ii, 
each  joiui  is  formed  of  concavr*  and  convex  larfiices,  onti  being  inwrted 
in  Ihe  other.  The  l»!c  of  >Liflr.i»  or  Fin|rarf  Cavr>  one  of  the  Western 
Isleai  of  Scotland,  it  a  coTnplele  Bainltic  rock  of  a  o^r^nd  and  mujcJlie 
appearance*  The  following  drawing  will  pte  a  lolerable  iden  uf  thit 
na I u fit  wii Oder.  There  are  levcrai  «Lructure»  of  the  tame  kind  on 
tbc  coa«t  of  A  rgj  Icsh  ire. 


I 


I 
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From  a  number  of  fiicU,  M.  Methuoii  conccivei,  •*  ili.il  the  naturaf 
procetM  of  crjf ti a lUzaiiowyOnginnlhyhtigmi  in  n  partial  decompu^itioo 
of  Ihe  surface  t>f  a  er^ataUizable  fosiil ;  that  from  ccriaii!  spnls  cif  thi» 
•urfjicc,  where  it  hat  fir*l  !ieguo»  the  dccffinposrtion  procccftf  la 
itral^ht  and  narrow  litici  to  other  nimibr  apoti;  which  in  Ihcir  lura 
•end  farth  »im»tar  Irnci,  sometimci  parallel  to  ihe  furmer,  at  otiier 
timet c rotting  each  other;  Ihui  dividing,  or,  more  commoiil^f  ipesjk- 
iog,  carving  or  engraviug  the  surface  of  thcfn»»il  iiitci  srTcralcoTujiart- 
mcatJ»  which  l^ecoroi;,  by  a  conlinuance  of  the  proceii  of  decompo- 
lition,  ai  mauj  diitincl  pieces^  cun^tityting  the  body  of  the  crystal 
ID  its  rough  itate^  and  billy,  that  during  thii  procesfjthe  ituhitaitcei 
of  ndiflTererit  nature,  conlaioed  in  the  mineral,  separale.  and  arrange 
tfacmfdvc^  in  one  t»r  more  parti  of  the  lame  compnrtment,  Iho  fossil 
ntais  ccuttitiuiiig  to  he  solid  and  hard,  but  fragile  and  ea^y  to  he 
hrokeo/*  M.  Methuon  hat  often  broken,  between  hit  fingen,  some 
which  had  before  with  stood  the  strongest  percussions. 

M,  Methuon  maintaius  that  he  h:is  proved  :  "  lit.  That  crystals 
begin  to  f«>rm  at  Iheir  summit,  edges,  and  solid  angles,  2dly,  That 
nature  producesj  tiy  a  direct  process,  all  Mm  pie  and  compound  crys- 
tal!, without  first. /(irmi'iif  a  »uc/*fMi  in  the  centre,  2dly,  That  the 
mttiier^  icrTing  to  form  the  cry  stats,  is  iii  the  state  ijf  a  solid  ma«» 
t>efbret  and  contiuuet  in  that  same  state  during  the  whole  process  of 
crystallization.  It  may  be  called  cr^jtiaitizabJe  matter.  ttUly,  That 
cr^tiaiihable  matter  it  that  which  has  filled,  by  infiltration,  the 
chasms  and  clefts  of  mountains,  and  the  cavities  of  rocUf;  that  which 
composes  the  veins,  the  stalactites,  and  the  stalagmites;  »nd,  in 
general,  all  that,  which  constitute^  accidcutal  formations  found  iu 
bhckut   nodiikt,  &c.  within  large  masses. 

He  recommends  for  an  artificial  imitation  of  this  natural  crystalU* 
gcnotii  process,  *'  a  hod  o:ie  inch  thick,  co!niH)'4ril  nf  louse  ear^h,  oh- 
tain^*d  from  the  decomposition  of  the  stone  in  which  the  crystalliza- 
ble  iiiittcr  is  found,  having  an  elcvnled  frri'it  of  the  sam?  material 
round  it,  one  third  of  an  inch  in  height.  Some  hat  Is  made  of  the 
same  earth  arc  disponed  here  and  therrj  nn  this  bed,,  mi  which  are 
placed  variouM  pieces  of  solid  c r^titsUizahle  matter,  formerly  kuown 
under  the  name  of  crj^slaifitte  matrtT,  On  Ihc^e  pi ecc^^ other  balls 
are  properly  disposed,  serving  to  support  some  more  specimens  i*( 
crsytaliizable  matter,  «ri  arranged  as  not  to  touch  each  other  The 
whole  of  it  ii  then  m  idu-  a*t  solid  m  pfi^sihlejiy  the  aiiilition  i»f  cither 
large  and  small  h:dU,  introduced  wherever  any  spiice  exists  <  and 
lastly,  the  apparatus  is  surrounded  hy  a  wall  of  bricks  laid  singly  on 
each  other,  without  any  mortar,  and  in  a  way  to  admit  of  a  free 
circulation  of  air. 

fivery  two  or  three  days  the  whole  apparatus  is  to  he  watered,  to  as 
to  keep  it  in  a  state  of  constant  hutnidily,  and  no  more.  A  degree  of 
temperalurcis  maintained  equal  to  the  internal  temperature  of  the 
earthy  and  the  apparatus  ii  e;iLamined  every  fortiiight,or  three  weeks  « 
«heo,  if  necessary,  the  piece*  miy  be  carefuliy  washed  and  replaced, 
taking  care  to  arrange  thetn  sotlbat  the  balls,  whieh  before  were  un- 
der, may  now  he  placed  above.     After  a  certiiiu   la^ise  of  titue,  lk« 
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crysUllizable  matter  ti  found  to  preicnt  distlticlaQd  beautiful  crjstdi 
of  the  lubiiUnce^  em|i1oifed. 

A  Periodical  Jnurnal,  in  ^tlem[vtin£r  to  account  for  the^diroiniition 
of  t  lie  waters  of  the  ^lobe»  ha*  the  following  ingreniotH  hypothi;«1f  s 
"  iVftMjntniin  hif  in^becn  cnnjectiired  to  be  formatioin  from  a  state  of 
«olution  in  water,  it  hai  beea  enquired,  **  What  ha*  become  of  tha 
Ttitt  body  of  fluid  which  furniefly  covered  the  earth,  atid  fiLoqd  over 
e? en  the  hi^heit  imiuntain  peak*  ?"  The  fnllowinsj  statement,  it  ii 
prciumed,  miy  reraoFC  inin.*  of  the  difl!it*ult(e*  attending;  thi*  quei- 
iioo.  SilU,  when  cr)''ilaMizin^  from  a  *tate  of  aqyeou*  lolutmn, 
ore  not  coofined  to  the  lurface  of  the  liquid,  bnt  friftjuently  rite  abuve 
it.  Thii  ctTect  beint;  cooiiderable  on  a  srntiU  icale  in  our  toda  tit- 
ter nn,  how  ma  ch  more  striking  toiikI  it  brive  been,  during  the  cryi* 
talliziition  of  mountain*  t  If  crystals  in  a  toda  ci«tern  shoot  an  inch 
above  the  <iirr;ice  of  the  solution,  it  cannot  cicite  iur|)risei  if  in  the 
vast  priinevnl  l!yid,  cry *tal ligations  hare,  in  thi*  way,  risen  manj 
thousand  feet  ahove  the  level  of  the  Utiid,  If  this  be  admitted  ai  a 
fair  inference,  it  will  ^o  far  in  a**i*tiii^  us  to  explain  what  has  been 
ailed  the  diminutiott  of  the  original  waLeri  of  the  Globe/* 


» 


CCCLXXX. 

Crystalline  Structure  of  Frozen  Mercury. 

Ponr  two  or  three  dram^  of  Mercury  into  a  ghaa  tube» 
.ind  place  it  in  a  freeziii'^  mixture  of  two  p;irt3  of  Snow,  or 
pound e4  [ce,  and  one  of  Muriate  of  Soda  ;  tfiis  will  reduce  it 
to  a  little  below  Zero ;  take  the  tube  from  this  mixrure^  and 
immerse  it  immediately  in  another, composed  of  four  parts  of 
Snow,  and  tive  of  Muriate  of  Lime.  The  Mercury  in  the 
lube  will  be  frozen  into  a  sotid  mass  of  a  crystalline  struc- 
ture, [f  the  tube  be  broken,  to  extricate  the  ma^is,  the  soli* 
dily  will  be  evitleut.  Frr^zen  Mercury  is  specilic:illy  heavier 
than  Fbid  Mercury,  consequently  it  will  sink  in  it* 


ccclxxxi. 

Liquids  reduced  below  thrir  Free&zinq  Points  with- 
out Crystallization, 

It  19  well  known  tliat  Li  quids  crystallize  or  freeze,  when 
reduced  to  low  temperatures  ;  but  this  solidiiication  may  be  in 
some  cases  considerably  retarded.  Expose  a  small  quan- 
tily  of  distilled  water  to  the  action  of  freezing  mixtures,  first 
of  »mall  eifect,  aud  afterwards  of  greater ;  it  will  cool  down 
to  ^2^  without  freezing  ;  but  if  agitated,  (not  stirred)  or  if  & 
small  piece  of  ice  be  dropped  into  it,  the  water  will  immcdi* 
ately  shoot  otiC  into  crystals. 


M« 
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^^ Dr.  Brewfter,   whea  ezuusin^  the  oplical  phe- 

^^Jofic<»,  found  that  cvrn  lar^  maHOs,  two  or  three  inihet 
JIjo4<  fo'^*'^  u|M>n  the  iiirface  of  standing  water,  areas  fierfeclly 
^ntlAUited  af  rock  crystal,  or  cali-areous  tpar:  all  theax«-*  of  the 
•lementary  cr}'stals  correspondiog  with  the  axri  of  the  hexaedral 
pnims,  bciiig  exactlj  parallel  to  each  other,  and  pcr|ieiidicular  to  the 
EorixfMiUl  surface.  This  unex|iecled  result  was  ohtaiiied,  hy  trans- 
nitting  polarised  li^ht  through  a  plate  of  ice,  in  a  direction  |)cr|)en- 
jJcttUr  to  ittsQrface.  A  scrief  of  lieautilul  concentric  coloured  rin^, 
wit^  Ik  dark  rectangular  cross  passing  through  their  centre,  were  thus 
«ishibited{  they  were  of  an  opposite  nature  to  tho»e  which  Dr.  B. 
iMid  before  discovered  in  the  beryl,  ruby,  and  other  inineralf.  The 
p^lacisinK  force  of  ice  was  found,  from  many  experiments,  to  bo 
fl^l  that  of  rock  crystal  being  ^^ 

CCCLXXX11. 

Pour  three  or  four  drams  of  Sulphuric  Acid  into  a  glass 
tube,  and  proceed  in  all  respects  as  in  the  last  Experiment. 
Although  the  freezing  points  of  Sulphuric  Acid,  of  various 
degrees  of  concentration,  are  several  degrees  above  zero ;  still 
in  this  case,  the  Acid  may  be  cooled  down  to  30  degrees  be- 
low zero,  before  it  begins  to  solidify  ;  and  even  then,  the  mass 
will  not  exhibit  a  crystalline  structure. 


Liquefaction  of  Salts  by  Trituration. 

It  has  been  found,  that  Salts  which  decompose  each  other, 
when  in  solution,  will  do  the  same  \\  hen  triturated  together. 
Thus  it  is  evident,  that  the  Water  of  crystallization,  though 
in  a  solid  state,  has  still  the  power  to  act  as  a  solvent. 

CCCLXXXllI. 

Sulphate  of  Soda  and  Acetate  of  Lead. 

Triturate  together,  in  aWedge- 
wood's  mortar,  (see  the  aimexed 
&pire8,>  half  an  ounce  of  Sul- 
phate of  Soda  with  the  same 
Quantity  of  Acetate  of  Lead : 
Uiey  will  combine,  and  be  ren- 
ieted  fluid. 
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CCCLZXXIY. 
SULPHATB  OF    SoDA^   AND  NiTBATE  OF  AmMONIA. 

Put  half  an  ounce  of  Sulphate  of  Sodn,  with  the  same 
quantity  of  Nitrate  of  Aannonia,  into  a  Wedgewood's  mortar, 
no  action  will  take  place ;  but  if  tbey  he  smartly  rubbed  to* 
getber  by  the  pestle,  they  will,  both,  part  with  their  Water  ^ 
of  ory8tallia%tioo»  awitbia  Water  will  render  then  both  quite 
flqid. 

ccclxxxv. 

Muriate  of  Limb,  and  Acbtatu  of  Lb.id. 

Put  half  an  ounc?  of  Muriate  of  Lime,  with  the  same 
quantity  of  Acetate  of  Lead,  into  a  mortar :  triturate  them 
together.  These  Salts  will  part  with  their  Wa^r  of  crystal* 
lisitioD,  and  be  rendered  fluid. 

ccclxxxyi. 

Muriate  of  Limb,  and  Nitkatb  of  Soda. 

Triturate  together  in  a  mortar,  half  an  ounce  of  Muriate 
of  Lime,  with  the  same  quantity  of  Nitrate  of  Soda.  These 
two  substances  will  operate  upon  each  other,  and  be  ren- 
dered fluid. 

cecLXXXvii. 

Acetate  of  Lead,  and  Sulphate  of  Zinc. 

Triturate  together,  half  an  oirnq^  of  Acetate  of  Lead, 
with  the  saa»e  quantity  of  Sulphate,  of  Ziao :  they  will  com- 
bine, and  be  rendered  fluid; 

CGGLXXXVIII. 

CiTBic  Acid,  and  Caebonatb  of  Potass. 

Rub  together  in  a  mortar  half  an  ounce  of  Citric  Acid  in 
crystals,  with  the.  same  quantity  of  Carbonate  of  Potass ; 
these  substances  will  combine,  and  become  fluid.  The  Ci- 
tric Acid  may  be  recovered,  by  saturating  the  Potass  with 
Sulphuric  Acid.    Water  poured  over  it,  wHl  form  Solutioet' 


C»T5TAXUI*TIOW. 


mi  Citric  Acid  aod 
lite  fe|>antel}. 


of  PoCtts;  wKkb  wilt  crjst&l- 


CCCLXXSIX. 


LtMC,   AKD  Oxalic  Aci0. 

Put  into  4  mortar,  two  drums  of  pure  Lime,  with  t«vo 
diMiis  ol  Oxftlk  Acid  :  these  substances,  by  trituration,  will 
Wcocne  Auui,  from  the  Water  of  crystal lizatioo  contained  in 
lh«  0\;*ljc  Acid;  and  from  the  heat  which  thej  absorb,  in 
the  act  of  combiaatioD. 

cccxc. 
C4ttBONaTBor  Ammonia,  AND  Sulphate  OF  Copper. 

Put  three  drams  of  Carbonate  of  Ammonia,  and  two  of 
Stftlpbate  of  Copper,  into  a  mortar  ^  triturate  them  smMily^ 
tliey  will  become  fluid*  and  of  a  violet  colour. 


CCCXCl. 

Action    of  ATMCsrHEEic   Air   on    Deliquescent 

Salts. 

Expose  a  few  crystals  of  Murtatt:  of  Lime  on  a  sheet  of 
paper  to  the  action  of  the  air ;  in  a  very  short  time  the  cryslats 
will  be  melted,  or  in  other  words,  liquefied* 

OtMenfMiions.  Thii  if  owia^  to  Ihepreal  affinity  for  water,  ^hicli 
ti  one  of  the  propertiet  of  thi&  salt  ;  it  nbftraclf  the  moiilure  from 
the  atmo*phere.  There  arc  a  great  many  ialU  more  or  leu  deli- 
quefceat  $  inch  a^  the  uitratci  of  lime  and  inagnefia,  muriate  of  msig- 
oesia,  &€. 

Mr.  Holdsworlh,  a  gentleman  who  reiidcd  for  three  yean  in  the 
higher  latituden  of  North  America^  laltfly  communicated  to  ttie  £di- 
tfir  fiF  the  Monthly  Magazine,  an  account  of  tome  c][periinent<^  which 
he  had  mide  on  what  he  calli  the  Abtorpiion  of  Ice  %  tht  Jimi*- 
sphere.  Mr.  H.\  esiperimentfc  were  made  on  large  blocks  of  ici% 
which  hnvin^  carefully  weighed,  he  hung  up  in  an  out -house,  when  ' 
the  teinperature  of  the  air  wm  from  3"  tu  r*"*.  The  results  4>f  lhc*«? 
expcrinienU  were,  inTariahl) , «  diminutwn  in  Ihe  weight  nrnl  tuik 
#f  ihe  btockM,  That  thii  thou  Id  take  place  in  warm  wcAthrr»  mid 
when  the  thermometer  i tanda  high,  ii  not  at  all  turpriaiii^  i  hut  llhat 
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«  diminution  should  take  place  under  the  above-mentioned  circum- 
ftanoes,  is  certainly  both  novel  and  worthy  of  further  investi^atioQ. 
Mr.  Holdsworth  concludes  his  interesting  paper  in  the  following 
wordft. 

**  Regarding  the  facts,  however,  as  unquestionable,  it  mu^t,  I 
think,  be  evident,  that  the  snow  and  ice  in  the  arctic  regions  are 
continually  undergoing  a  material  diminution^by  the  constant  opera* 
tion  of  the  cause  mentioned.  Instead  of  the  gradual  and  perpetual 
accumulation  of  snow  and  ice  which  tome  have  imagined  to  be  con* 
stantly  taking  place  in  those  regions,  and  rendering  tncm  inaccessible 
to  mankind,  we  see  a  power  continually  al  work>  which  must  mate- 
rially retard  »iich  an  accumulation  ;  and  perhaps,  when  belter  under* 
stood,  and  when  those  regions  shall  be  more  perfectly  explored,  may 
be  found  adequate  to  prevent  them  altogether ;  or  at  least  to  prevent 
their  acquiring  a  magnitude  and  weight,  inconsistent  perhaps  with 
the  general  welfare  and  safety  of  the  globe." 


cccxcii. 
On  Efflorescent   Salts. 

Expose  some  crystals  of  Phosphate  of  Soda,  on  a  sheet 
of  paper,  to  the  action  of  the  air.  They  will  in  a  short  time 
be  covered  by  a  white  powder.  Thus,  instead  of  absorbing 
moisture  from  the  atmosphere,  like  the  Deliquescent  Salts, 
they  impart  their  own  moisture  to  it.  If  left  long  enough, 
the  whole  will  be  converted  into  a  white  powder ;  which  is 
merely  the  saline  njalter  deprived  of  its  water  of  crystalliza- 
tion. 

Ob$ervation,  Sulphate,  and  carbonate  of  soda,  sulphate  of  mag- 
nesia, &c.  &c.  are  affected  in  like  manner:  viz.  by  efflore.scenco. 
There  are  many  salts  upon  which  the  atmosphere  exerts  no  action, 
such  as  muriate  of  soda,  sulphate  of  potass,  ^c.  &c.  &c. 


(    «0    ) 


CHAPTER  IX. 

XXFERIMENTS  ON  THE  DISCOVERY  OF  CERTAIN  SUR. 
STANCES  IN  COMBINA'llON  WITH  OTHERS  RY  MEANS 
OF  TESTS. 


X  ESTS  are  substances  whicb  detect  the  presence  of  other 
substances  in  combination  with  any  solvent,  or  known  com- 

Eind  body.  Their  action  depends  on  the  aiRnity  existinj^^ 
ween  the  substance  added,  and  any  component  part  of 
the  body  under  trial ;  whereby  a  new  compound  body  is 
fUmed/ differing  essentially  lx>th  from  th«  Teat  and  tha 
body  acted  on. 

cccxcin. 

TURMERTC   A  GOOD  TeST  FOft  AlKALIES. 

If  a  few  drops  of  Tincture  of  Turmeric  are  poured  into 
any  alkaline  solution  (of  Potass,  Soda  or  Ammonia,)  the 
beautiful  yellow  colour  of  the  Tincture  will  be  converted  to 
m  deep  brown. 

Obtervafiont,  As  a  more  convenient  test,  a  piece  of  paper,  linen  or 
eottoii  stained  by  tincture  of  turmeric  (and  kept  dry  for  eiperi« 
ncnt)  may  be  dipped  in  a  solution  of  either  soda,  potass,  or  am- 
monia ;  on  withdrawing  the  test  paper,  the  part  immerved  will  be 
blown  instead  of  yellow.  In  any  solution  therefore  where  alkalies  are 
mpectcd,  turmeric  is  an  excellent  test.  This  test  paper  when  dipped 
Irto  an  acid  solution  after  the  alkaline  one,  will  recover  its  yellow  coloiir 
hf  the  neutralization  of  the  alkali.  Slips  of  this  paper  of  half  an  inch 
ia  width  should  l>e  kept  ready  folded  in  a  sheet  of  writing  paper.  Pre- 
[  it  thus  will  prevent  its  beuig  exposed  to  ammoniaod  vapour. 

CCCXCIY. 

Litmus  Paper  a  test  for  Aciim^ 


*  18  prepared  in  the  same  way  as  the  Tunnerio 
■ftvlj  that  ID  Uiia  case^  lincture  (»  Litmus  is  used. 


TESTS.  •    Sll 

It  is  an  ^oellcnt  test  for  the  presence  of  all  the  adds  ex* 
cept  the  Prussie.  By  these,  its  fine  blue  colour  is  invariably 
converted  to  deep  red.  To  detect  Carbonic  Acid»  proceed 
as  fol  .ows. 

Dissolve  some  Cart)onate  of  Potass  in  water,  and  dip  a 

Eicce  of  Litmus  paper  in  the  solution:  it  will  assume  a  dark 
kie  colour.  If  it  be  now  withdrawn  and  held  over  the  ves* 
sel,  at  the  ^ame  time  that  Sulphuric  Add  is  droppe<i  into  it ; 
the  wetted  parr  of  the  paper  will  be  converted  from  blue 
to  red,  'i  his  change  arises  from  the  disenga<»ement  of 
the  Carbonic,  by  the  Sulphuric  Acid,  which  seizing  upon 
the  Potass,  drives  the  Carbonic  Acid  off  with  effervescence. 

Ohseroiitionx^  If  a  slip  of  the  Litmus  paper  he  dipped  in  atty  diluted 
acid  (except  the  prii<sic)  or  into  a  sofutiitti  supposed  to  cotituiti  an  acid; 
Of  iiito  any  saline  water  cuiilairiing  an  eaces^i  of  aeid  orer  alkali,  &e. 
the  chmige  from  a  blue  to  a  red  colour^  will  f^eiterally  denote  the  quaa- 
tity  of  ufjcom  billed  acid  which  may  be  present.  Slips  of  thht  paper« 
rUce  tl^  foiegoingj  shuuld  be  kept  ready  folded  up  ui  paper. 

cccxcv. 

Proov  by  Tubmebic  Paper  that  Potassium  is  ths 

Base  of  Potass^  and  Sodium  of  Soda. 

Dip  a  half  sheet  of  Turmeric  paper  in  a  bason  of  distill- 
ed water,  and  shake  off  the  superfluous  drops :  spread  it  on 
a  shallow  plate  and  drop  on  it  a  large  globule  of  Potassium* 
or  Sodium.  Either  of  these  will  immediately  commence  a 
rapid  motion  in  all  directions  on  the  paper,  staining  it  of  a 
dark  brown  colour,  in  lincs^as  it  moves  along. 

Otnermlion,  Here  the  potassium  or  sodium  having  a  great  nffinity 
for  oxygen,  cor)l)ines  with  It  wherever  it  is  to  he  found  in  a  weaker 
state  of  affinity  for  any  other  substance,  than  for  itself.  In  this  casta 
the  distilled  water  is  decomposed,  and  its  hydrogen  set  frfe:-»the  oxj* 
fgen  combining  with  the  metal.    The  brown  colour  of  the  stains  on  the 

Ciper,  is  owing  to  the  aetuMt  of  a  new  formed  substance  on  the  vegeta* 
e  colouring  matter  of  tha  turmeric .  This  new  substance  is  the  oxide 
«f  potassium,  or  sodium  ;  or  at  thcr  are  usually  called,  potass  or  soda. 
TkeiafMnt  potass  or  soda  beinf  aikafiei  have  the  characterbtic  effect  of 
~^  "  1  on  this  colouriog  matttu*. 


cccxcvi. 

Starch  a  Test  fob  Iopine. 

Dissolve  a  dram  of  Starch  in  half  a  pint  of  water ;  add 

about  five  grains  of  Iodine  in  another  half  pint :  on  mixin|p 

the  8oIutions>a  beautiful  blue  colour  will  pervade  the  mix- 

ture;^  and  in  a  short  time  a  prectptate  of  the  same  cokinir 
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will  take  pluce ;  which  is  Iodide  of  Starch.  The  blue  co- 
lour is  indicative  of  saturation ;  but  if  tlie  starch  prevails, 
it  will  have  a  violet  hue,  and  if  the  Iodine  is  in  excess,  the 
colour  will  incline  to  black. 

Observation.  If  in  any  licjuid  containing  iodine  be  combined  with 
another  substance  (besides  water)  it  must  be  first  set  free,  by  addhig  to 
the  liquid  u  few  drops  of  sulphuric  acid ;  and  then  pouring  in  the  solution 
of  starch.  lu  this  way, a  half  miUionth  part  of  iodine  may  be  discover- 
ed in  any  liquid. 

CCCXCVII. 

SuLPHUEic  Acid  and  Baryte9,  Tests  for 

Each  other. 

Make  a  solution  of  twenty  grains  of  Muriate  of  Barytes 
in  more  than  half  a  wine-glass  of  pure  water :  dip  the  point 
of  a  straw  into  a  phial  containing  Sulphuric  Acid  and  im- 
merse it  in  the  wine  glass.  The  whole  liquid  will  become 
white  like  milk,  this  precipitate  will  soon  fall  to  the  bottom, 
being  heavy  and  very  insoluble. 

Observations.  Here  the  sulphuric  acid  suddenly  seizes  upon  the  ba- 
rytes; forniiiii^  sulphate  of  barytes ;  at  the  Siune  time  driving  olF  the 
muriatic  acid.  The  vapour  of  the  latter  may  be  inden'.ified  by  holdiiij^ 
the  nos'»  over  the  glass  at  the  ip.stant  of  decomposition.  This  experi- 
ment may  be  reversed  by  adding  t-ome  of  the  solution  of  muriate  of 
barytes  to  a  irlasi  of  very  (liluitd  sulphuric  acid. 

cccxcviir. 

Tests   ior  Ltme. 

Into  any  transparent  liquid  suspcyted  to  contain  Lime, 
pour  a  few  drops  of  a  solution  of  Fluate  of  Anunonia :  a 
plentiful  white  precipitate  of  Fluate  of  Lime  (Derbyshire 
Spar)  will  fall  down  in  the  liquid. 

cccxcix. 

Pour  into  a  solution  of  Lime  in  any  acid«(  Muriatic  for 
example,)  some  of  the  solution  of  Oxalate^  of  Ammonia : 
aa  immediate  precipitation  will  take  place  of  an  insoluble 
ttlt:  the  Oxalate  of  Lime;  Muriate  of  Ammonia  will  be 
held  in  solution. 

Oherwition.  It  is  more  proper  and  convenient  to  use  the  oxalic  acid 
^  ctMnbination  with  anunonia,  as  this  alkali  serves  to  saturate  the 
^1  which  has  been  just  disengaged  from  tiie  lime :  otherwise  this  acid, 
?  m  ^xcess^  will  reditsolve  the  lime.  Oxalate  of  potass  also  is  an  e:i- 
1j^  tett  for  lime. 
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cccc. • 

Water  a  Test  for  Sulphate  of  Lead 

In  Sulphuric  Acid, 

As  Sulphuric  Acid, in  l?ie  large  muf^iB  mode  by  cbmbus* 
tion  of  Sulphur  with  Nitrate  of  Potass  in  leaden  chambers, 
the  superficial  parts  of  the  Lead  are  often  dissolved  by  it ; 
thus  forming  Sulphate  of  Lead,  small  portions  of  which  are 
held  in  solution  by  the  Acid,  when  sold  in  the  shops.  I'o 
detect  this  adulteration,  pour  a  dram  of  the  Acia  into  a 
tumbler  of  distilled  water ;  if  a  white  precipitate  falls  down. 
It  is  a  proof  of  the  presence  of  Lead.  The  affinity  of  water 
for  Sulphuric  Acid  is  the  cause  of  this  precipitation. 

Observation,  To  purify  sulphuric  acitl,  the  method  we  have  just  de- 
scribed is  6rst  ni'ceiisary ;  the  diluted  arid  should  tlien  bedcscantefl  from 
its  impurities,  and  poured  into  a  glass  retort,  where,  bj  tiie  heat  of  a 
sand-bathyit  may  be  concentrated  by  eipelluig  the  water  in  the  state  of 
vapour. 

CTCCI. 

Test  for  Sulphate  of  Lime  in  Spbing  and  River 
Waters^  Sfc. 

Although  Sulphate  of  Lime  is  so  insoluble  a  salt,  that  an 
ounce  of  cold  water  will  hardly  dissolve  one  grain  of  it,  still 
it  is  surprising,  what  quantities  of  it  are  held  in  solution  in 
great  bodies  of  water.  'Yo  discover  this  salt,  add  to  a  tum- 
bler of  Thames,  or  New  River  water,  a  dram  of  the  solution 
of  Carbonate  of  Potass.  An  abundant  precipitate  of  Car- 
bonate of  Lime  will  instantly  take  place.  Here  there  is  an 
instance  of  double  decomposition :  the  Carbonic  Acid  com- 
bining with  the  Lime,  anci  the  Sulphuric  Acid  quitting  the 
Lime  for  the  Potass.  The  Carbonate  of  Lime  being  very 
insoluble  is  precipitated ;  and  the  Sulphate  of  Potass  being 
soluble  in  water,  remains  in  the  clear  liquid. 

Ohservalion,  In  anaIy^:iug  mineral  waters,  carbonate  of  potass  U 
an  excellent  test,  on  account  of  tliii  pm[)e;  ty  of  rendering  them  milky, 
if  they  contain  sulphate  of  lime. 

ccccir. 
General  Test  for  the  Metallic  Salts. 
Into  anv  solution  where  a  metal  is  suspected  to  exist  in 
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oombination,  pour  a  few  drops  of  Pniniate  of  Potass :  sfir 
the  mixture.  If  a  precipitate  falls  down,  it  is  a  proof  of 
the  presence  of  some  Metal,  as  this  Salt  has  not  tlie  power 
of  precipitating  Salts,  of  whiih  the  earths  form  comr:onent 
paits.  The  aJour  and  quantity  of  the  precifntate  will  serve 
with  the  assistance  of  future  tests,  to  demonstrate  the  name 
atid  nature  of  the  Metal. 

CCCCIIT. 

Pbecipjtation  of  Oxide  of  Ikon  fioic  the 
Carbonate^  in  Mineral  Waters,  by  Lime  Water. 

To  any  Mineral  Water,  suspected  of  containing  Iron, 
add  a  little  Lime  Water :  a  'precipitate  of  Carbonate  of 
Lime,  mixed  with  a  portion  of  Oxide  of  iron,  which  is  of 
a  light  brown  colour,  will  fall  down. 

cccciv. 

Test  to  DiacovBB  the  Presence  of  Gold, 
la  Solution. 

Pour  about  ten  or  twelve  drops  of  Nitro-Muriate  of  Gold 
into  a  wine  glass  containing  distilled  water;  the  mixture 
inll  in  the  present  case  be  colourless,  but  if  it  be  stirred 
round  with  a  piece  of  tin,  or  a  slip  of  tinned  irou ;  it  will 
assume  the  appearance  of  Port- wine,  'i  his  prei  ipitale, 
(which  is  the  same  as  that  known  by  the  name  of  the  purple 
pncipitate  <if  Camus,)  will  soon  fall  down  in  the  form  of  a 
purple  powder. 

ccccv. 

Potass  a  Test  foe  Platinum. 

Pour  some  of  the  solution  of  Carl)onate  of  Potass  into  a 
glass,  containing  some  diluted  Nitro-Muriatc  of  Plati- 
:  a  yellow  precipitate  will  fall  down. 

Olf«**va//on.     As  a  solution  of  soda  lias  not  this  effect ;  a  verj  ready 
^  of  discovering  the  existence  of  potass  in  ci>mi)iiiationi  is  by  letting 
U  a  few  dro[)s  ot  the  nliro-iniiriate  \\\io  the  suspected  solution. 

•     ccccv  I. 

To  separate  Arsenic  and  Ikox  from  solutions 

Of  Nickel 

Immerse  a  plate  of  Zinc  in  a  solution  of  Nitrate  of  Nick« 


el ;  it  will  be  eovered  by  a  grey  precipitate,  whtdi  is  a  oom- 
bination  of  Oxides  of  J  ron  and  Arsenic. 

Observaiion,  This  is  a  rery  eicellent  way  of  purifying  solutions  of 
this  metal,  as  in  its  crude  aud  metallic  state,  it  is  ofleu  combhied  with 
iron  and  arsenic  In  these  precipitation",  the  acid  leases  the  iron  and 
arsenic,  (Imt  not  the  niclcel)  and  combining  with  the  zinCj  deposits  tht 
Qxidfss  of  these  metals  on  the  surface. 

OCCCVII. 
TSST   FOR  TKS   DISCOVSEY    OF   IbOK   IK  SOLUTION. 

Pour  a  few  drops  of  the  solution  of  Succinate  of  Ammo* 
Dia  into  a  wine  glass  containing  any  fluid  where  Iron  is 
suspected  to  exist;  for  example,  a  solution  of  the  Muriate 
of  Iron  :  there  will  instantly  be  a  copious  precipitate  of  Suc- 
cinate of  Iron,  whilst  Munate  of  Ammonia  will  be  held  in 
solution.  Chalybeate  waters  may  thus  be  proved  to  have 
Iron  in  solution. 

eoccviii. 

Tkst  fob  the  Pb£senc£  of  Ibok  and  Coppeb 
In  Mum. 

Sulphate  of  Alumine  and  Potass^very  often  contains  Sul- 

iihates  of  Iron  and  Copper.  These  maj^  be  delected  as' 
bllows :  dissolve  two  drams  of  the  Alum  in  hot  water,  and 
pour  the  solution  into  different  wine  glasses,  into  one  of 
these,  pour  a  few  drops  of  a  solution  of  Prussiate  of  Potass ; 
if  Iron  be  present,  a  dark  blue  precipitate  will  take  place; 
thb  is  the  Prussiate  of  Iron,  or  Prussian  blue.  Into  the 
other  glass  pour  a  solution  of  pure  Ammonia.  If  Copper 
be  present,  a  beautiful  light  blue  colour  will  pervade  the 
liquid,  from  the  precipitation  of  Ammoniuret  ot  Copper. 

ccccix. 

PaSPABATION  OF  PftUSSlATE  OF  AmMOKIA  AXD  OF  IkOK, 

To  be  employed  as  a  Reagent  for  Copper 

The  most  sensible  Reagents  for  Copper  are  without  con* 
tradiction  the  Prussiates  of  Alkali  ancl  of  Iron,  particularly 
that  of  Ammonia.  This  Salt  occasions  in  the  Nitrate  of 
Ammonia  an  abundant  white  precipitate,  which  is  of  a  very 
beautiful  red  when,  accidentally,  an  atom  of  Copper  is  found 
in  the  solution.      To  prepare  diis  Prussiate,  pour  into  a 
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phiai  of  the  capacity  of  six  ounces,  three  ounces  of  Caustic 
Ammonia,  upon  half  an  ounce  of  the  finest  and  purest  Priis- 
aian  blue  r«luced  to  very  fine  powder.  Stop  the  phial 
well,  and  leave  the  mixture  to  macerate  in  the  cold  for  seve- 
ral days,  taking  care  to  shake  it  from  time  to  time.  If  the 
deposited  matter  has  become  brown,  add  a  new  quantity  of 
blue,  and  repeat  this  addition  until  the  colour  no  longer 
changes.  Filter  the  matter  through  paper,  and  pour  oy 
little  and  little  on  the  residuum,  an  ounce  of  water,  m  order 
to  separate  all  the  salt.  The  filtered  liquor  is  Prussiate  of 
Ammonia  and  of  Iron ;  it  has  a  beautiful  yellow  colour  and 
a  particular  odour. 

This  Prussiate  is  also  the  most  sensible  Reagent  for 
Iron;  it  is  even  infinitely  preferable  to  the  Prussiate  of 
Potass  and  of  Iron. 

ccccx. 

Tests  foe  Tellurium. 

In  a  solution  supposed  to  contain  Tellurium,  immerse  a 
Tin  rod.  If  Tellurium  be  present,  it  will  be  precipitated 
on  the  rod  in  the  metallic  state,  it  will  have  a  greyish  white 
lustre  similar  to  the  Tin  itself.  To  prove  beyond  doubt  the 
existence  of  the  I'ellurium  in  the  solution,  the  precipitated 
metal  should  be  wiped  off*  from  the  rod  by  a  leather  on  a 
piece  of  pai)er. 

Ohiervatiinir..  A  further  to?t  for  th.:  presence  of  this  metal,  is  a  snidll 
quantity  of  tJi*'  5  i.^carboii  ;to  ofpitass,  which  will  throw  down  a  white 
precipitate.  Kxperiment.^  should  be  made  with  both  the5e  on  different 
jiortions  of  the  li(|uid  to  be  tes^ted. 

CCCCXI. 

Tests  foe  Lkad  and  Copper  in  Wine, 
Cyder y  Perry ^  4-c. 
Put  into  a  crucible  one  ounce  of  Sulphur,  and  one  ounce 
of  pure  Lime ;  and  keep  them  in  a  white  heat  for  nearly  half 
an  hour  ;  when  cold,  add  one  ounce  of  the  Super-TaVtrate 
of  Potass,  and  boil  the  whole  in  a  mattrass  with  some  dis- 
tilled water  for  about  half  an  hour.  Decant  the  supernatant 
liquor  into  small  phials,  adding  about  twenty  or  thirty  drops 
of  Muriatic  Acid  to  each.  The  phials  must  be  well  stopped 
and  j>reserved  (or  use.  Lead,  Copper  and  other  deleteri- 
ous metiils  will  he  precipitated,  of  a  black  colour,  by  this 
liquid,  if  poured,  in  the  quantity  of  only  a  few  dmps,  into 
the  suspected  Wine  or  Cyder. 
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I      O^tervadan  .    The  TniiriatJC  acid  is  added  to  thii  teit,  to  prrreiit  the 
'  precipitation  of  iron^  w  hicb  might  exht  in  the  wine  without  any  tub- 
chief  resuJtiiJg  from  iti  use. 

CCCCXJI. 

Another  test  for  these  pernicious  metals  m  Wine  and 
Cycler^  exists  ready  formed  in  nature.  Four  into  a  glass  of 
suspected  Wine,  Cyder,  or  Perry,  a  tew  drops  of  Harrow- 
gate,  or  Stratlipeffer*  water.  If  any  lead,  &c.  be  present, 
It  will  fall  down  in  the  state  of  a  black  precipitate^  being 
combined  with  the  Sidphurretted  Hydrogen  by  whicfi 
these  waters  arc  inipregoaled. 

Ott»er  vat  ions,  Lpad  is  used  by  many  wine^  merchants  to  ^ve  an  aatrin- 
gency  to  port-wine ;  that  is,  lliat  iike  old  port»  it  may  appear  rough  to 
the  tongye.  Sometimes  tbey  hang  a  sheet  of  Lead  in  the  cask  ;  at  others 
they  pour  in  a  solution  of  acetate  (sugar  of)  lead  i  for  the  purpose  of 
sweeten iiig,  as  they  term  it, 

A  noted  London  wine-merchant,  acknowledged  on  his  death-bed,  that, 
in  the  long  course  of  his  extensiTe  buaiiiess,  he  had  seen  numbers  of  his 
customers  fall  victims  to  their  pr*idilection  for  hii  wines ;  and  had  re- 
marked that  no  man  ever  lived  long,  who  habitnally  drank  tbem  ff! 
Arsenic  is  used  to  give  an  oily  appearance  to  sherry,  madeira,  and  other 
pale  winee. 

If  the  Harrowgate  water  is  used  as  a  test,  it  will  l>e  proper,  previous- 
ly* to  nour  into  the  glass  of  wine,  &c.  a  few  drops  of  muriatic  add,  to 
hold  tne  iron  in  solution,  as  the  sulphuretted  hydrogen  has  not  the 
power  of  takin,^  it  from  this  acid.  A  solution  of  iron  may  exist  in  the 
wine  without  the  least  detriment  to  the  consumer. 

ccccxnr. 

To  nET2CT  Alom  in  Red  Wike. 

Add  to  the  Wine  a  sufficient  quantity  of  a  strong  solu- 
tion of  Chlorine  in  water,  (Oxygenated  Muriatic  Acid)  until 
it  is  changed  to  a  yellow  colour:  let  the  precipitate,  (com- 
posed ot  the  Chlorine  and  the  Vegeto-animiil  matter 
contained  in  the  Wine^) which  immediately  formii,  become 
settledj  then  filter  the  liquor,  and  evaporate  it  to  one  fourth 
of  its  volume;  it  will,  now,  in  consequence  of  the  pre- 
sence of  the  Alum,  have  an  astringent  sweetish  taste,  and 
will  furnish  a  white  precipitate  on  the  addition  of  Nitrate  of 
Barj*tes,  whicli  is  insoluble  in  water  and  in  Nitric  Acid,  ft 
will  give  a  ydhwish-white  precipitate  with  pure  potass^ 
that  is  soluble  on  the  addition  of  an  excess  of  the  ])ot- 
and  a  precipitate^  of  Uie   same  colour,  with   the  Sub- 

•  A  very  productive  well  in  Rosshire,  Scotlan4< 
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Carbonate  of  Soda,  whirh  is  decomposed  by  the  aclioTi  of  heott 
into  Carbonic  Acid  Gas  and  Alum,  substances  easilj  to  hm 
recognized  by  their  characteristics. 

ccccxiv. 

TtSTB    FOR  TH£    PURITY  OF    THE    AcETOtr&   AN0 

Jcetic  Acids, 

Thefe  Acids,  from  distillation  in  Lead  and  Copper  vcsfleTn, 
very  often  ctmtain  Acetates  of  I^cad,  and  Cupper,  in  roIu-* 
lion;  and  they  are  often  willfully  nduilernted  by  Sufphuric 
Acid  to  encrea«e  their  At  idily.  To  detect  these,  pour  into 
three  wine-glasses  some  distilled  Vinegar,  (Acetous  Acid,) 
or  one  dr.iin  oi  the  Acetic  Acid,  diluted  with  three  drams 
of  distiiUtf  Waier.      In(n  ime  of  these  pour  some  Harrow- 

fate  water*  (whiih  contains  Sulphurested  Hydrogen).  If 
^ead  be  prcBenl  in  the  Acid,  a  very  scnsihfe  blocJt  preci- 
piUte  will  fail  down.  Into  the  second  glass,  pour  a  solu- 
tion of  pure  Ammonia,  If  Copper  be  present  the  who]« 
Mid  immetliatcly  hecnme  light  blue.  Into  the  third  pour  a 
few  drops  of  the  srilution  of  Mnriate  of  Barytcs ;  if  the 
Acid  contains  Sulpliunc  Acid,  the  liquid  in  the  glass  will 
i»«taiitly  become  quite  milky,  from  a  precipitation  of  Sul- 
phate 01  Barytes,  which  is  a  very  insoluble  salt* 

ccccxv* 

TeSTI    to    DETSaMtXR    TRE    POTIITV    OK    StTLPBCRICt 

Or  NUnc  Ether. 

If  any  Ether  will  redden  litmus  paper,  immersed  in  it, 
it  is  a  proof  thut  it  contains  superabundant  acid,  such  as  the 
Sulphuric,  Acetic  or  vitric;  conscquentiv  the  I  iher  cannot 
lie  pure.  A  superabundant  portion  of  Sulphuric  Acid  in 
Sulphuric  Erher,  may  be  oiscavtTed  by  pmri ng  a  (ew 
dr  p5  <jf  the  solution  of  Muriate  of"  Barytes  into  a  dram  of 
the  Eilier:  if  this  be  the  cose,  a  white  precipitate  will  take 
place,  wliich  is  the  Sulphate  of  Barytes, 

OCCCXYI, 

Tests  to  discovrr  tjie  Fuarrv  of  Nitaatb  or  Silver. 

To  a  solution  of  Nitrate  of  Silver  add  a  solution  of  the 
Muriate  of  Soda,  here  cecum  position  taking  place  on  both 
sides^  Nitrate  of  Soda  and  Muriate  of  Silver  wiU  be  fornied. 
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Tim  ktter  of  thenc  wiU  fall  down  in  the  lUte  of  •  floocu* 
I^t  white  precipitate. 

But  as  this  valuable  salt  is  sometitnes  adulterated  by 
Copper,  it  is  proper  to  ascertain  iis  purity,  by  pourins^  into 
a  solution  of  it,  in  another  glass^  a  solution  of  pure  Am- 
moniia.  If  Copper  be  present,  it  wilt  be  indic*iieJ  by  a 
light  blue  precipitate  which  will  pefvade  the  fluid. 

ccccxvn. 

Ammontacal  axd   Muriatic  Acid  Gasr?^ 

Tests  Jbr  each  vther. 

If  a  bottle  containing  Muriatic  Acid,  and  another  orm- 
taining  Water  of  Ammonia  be  brought  together,  with  tlidr 
mouths  open,  a  white  dense  s»m.ike  will  be  seen  to  hover 
round  them  :  this  is  Muriate  of  Ammonia,  which  is  a  solid 
substance,  but  formed  by  the  union  of  two  invisible  vapounk 
If  the  bottles  are  opened  apart,  no  vapour  will  be  seen. 
When  two  jars,  filled  with  tnese  ^sea,  are  brought  in  om- 
tact,  the  effect  is  striking ;  but  it  is  more  so  when  Ammo- 
niacal  Gas  is  let  up  from  the  l)eak  of  a  retort  through  Mer- 
cury into  a  jar  half  filled  with  Muriatic  Acid  Gas.  Here^ 
the  Muriate  of  Ammonia  will  be  seen  deposited  on  the  sides 
of  the  iar,  in  the  form  of  beautiful  nei die-like  crystala. 
From  these  experiments,  it  is  evidtrut  that  Ammonia,  and 
Muriatic  Acid-Gas,  are  good  tests  to  discover  each  othen 
presence  in  liquids. 

ccccxvm. 

Sulphurous  Acid  Gas  and  Ammoniacal  Gas, 

Tests  Jbr  each  other. 

Open  two  phials,  one  containing  Sulphurous  Acid,  and 
the  other  Water  of  Ammonia;  and  bring  them  near  to 
each  other.  The  vapours  will  combine,  forming  a  white 
cloud,  which  presently  will  be  precipitated  on  the  glass  in  a 
solid  state,  forming  Sulphite  of  Ammotiia, 

ccccxix. 

Nitric  Acid  a  Test  fob  Steel. 

Let  fall  a  single  drop  of  Nitric  Acid  on  any  cutting  or  other 

instrument  supposed  to  be  Steel.    If  Steel,  the  part  whereon 

the  drop  fell  will  immediately  turn  black.  No  effect  will^  ibr  a 

omsiderable  time  Uke  place,  if  Nitric  Acid  is  dropped  on  pure 
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Iron.  The  blackening  of  the  Steel  is  owing  to  the  oombi- 
natkm  of  its  Iron  with  the  Acid,  and  the  consequent  pre- 
cipitation of  the  Carbon. 

coocxx. 

Mode  of  detecting  Chalk  in  combination  with 

Whiie  Lead. 

White  Oxide  of  Lead  is  often  adulterated  by  the  Car- 
bonate of  Lime :  to  detect  this,  pour  over  a  dram  of  the 
suspected  Oxide,  four  drams  of  pure  Acetous  Add,  This 
will  dissolve  both  Oxide  and  Chalk,  but  if  a  few  drops  of  a 
solution  of  Oxalic  Acid  be  now  poured  in,  a  very  abundant 
white  precipitate  of  Oxalate  of  L^ime  will  take  place. 

ccccxxi. 
Test  to  discover  pure  Sub-Muriate  of  Mercury 
(Calomel)  in  Combination  tdth  anotJier  Powder ;  or  to  dis- 
Hnguish  it  from  Pulverised  Chalky  Plaster  of  Paris,  ^c. 

The  specific  gravity  of  Calomel  is  a  very  good  test  to  dis- 
tinguuh  it  from  other  white  powders,  as  it  is  mucli  heavier 
tl|an  any  of  them  :  but  the  most  unequivocal  test  is  by 
rubbing  some  of  the  powder  in  a  mortar  with  some  pure 
Ammonia ;  or  by  shaking  it  in  a  phial  with  Lime- Water.  In 
either  of  these  cases,  if  the  Sut-Muriale  is  present  and  in 
a  pure  state,  the  combination  will  become  intensely  black, 

ccccxxn. 

Sulphuric  Acid  a  Test  for  Carbonic  Acid. 

Into  any  mineral,  or  other  water,  suspected  to  hold  Car- 
bonic Acid  in  solution,  either  alone  or  in  combination  with 
another  substance ;  let  fall  one  drop  of  Sulphuric  Acid,  at 
the  same  time  stiring  the  liquid.  A  slight  effervescence  oc- 
casioned by  the  ascension  of  small  globules  of  Carbonic 
Add  Gas  will  take  place,  if  any  of  this  Acid  has  l)een  held 
in  combination. 

CCCCXXIII. 

Tests    to  detect   the   Adulteration   or 

Essential  Oils, 

Essential  Oils  arc  often  adulterated  by  Alcohol,  also 
by  fixed  and  Essential  Oils  of  cheaper  price.  To  detect 
Alcohol,  pour  two  drams  of  distilled  water  into  a  dram  of 
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the  suspected  Oil :  tiie  whole  will  beoume  milky  if  Alcohol 
be  present.  To  detect  fixed  Oils,  as  Almond  and  Olire  Oil, 
let  a  drop  of  the  suspected  Oil  fall  on  a  piece  of  writing 
paper,  and  hold  it  near  the  fire:  if  the  wnole  evaporates, 
and  leaves  no  stain  upon  the  paper,  there  is  no  fixed  Oil 
present ;  but  if  a  stain  remains,  that  is,  if  the  part  where  the 
drop  fell  appears  greasy  or  transparent^  the  Essential  Oil 
has  been  adulterated  eitiier  by  Almond,  or  by  Olive  Oil 

ccccxxiv. 

Tests  for  the  Metals  used  in  the 

Adulteration  of  Mercury. 

Dissolve  a  small  quantity  of  the  suspected  Mercurjr  in  as 
much  Nitric  Acid  as  will  saturate  it,  divide  this  solution  in 
three  wine  glasses,  and  into  the  first  pour  some  distilled 
water;  if  a  white  precipitate  is  thrown  down, it  is  an  indica- 
tion of  the  presence  ot  Bismuth.  Into  the  second,  pour 
water  saturated  with  Sulphuretted  Hydrogen  Gas,  and  a 
brown  precipitate  will  discover  the  presence  of  even  the 
smallest  quantity  of  Lead.  Tin  is  known  to  exist  in  union 
with  Mercury,  by  dropping  in  the  third  glass  Nitro-Muriate 
of  Gold,  a  little  diluted,  when  a  purple  precipitate  will  take 
place. 

ccccxxv. 
Gallic  Acid  detected  in  the  English  Oak  Apple. 

Pluck  from  an  oak  tree,  one  of  those  excrescences  called 
Oak  A^kj  and  whilst  fresh,  cut  it  in  two,  by  a  table  or 
pen-kniie.  Let  the  moisture  dry  upon  the  blade,  and  on 
inspection  it  will  be  found  covered  with  a  black  fluid,  in 
every  respect  like  Writing  Ink.  If  the  apple  be  examined, 
a  like  appearance  may  be  observed  on  each  of  the  cut  sur- 
faces. 

Observation.  In  this  experiment,  the  gallic  acid,  existing  plentifuUj 
in  the  apple,  combuies  with  the  iron,  forming  gallate  of  iron. 

ccccxxvi. 

General  Tests  for  Volatile  Acids. 

If  a  liquid  is  suspected  to  contain  any  uncombined  vo- 
latile Acid,  such  as  the  Sulphurous,  Nitrous,  Muriatic, 
Carbonic  or  Acetic,  it  is  merely  necessary  to  hold  over  the 
vessel  containing  it,  a  slip  of  paper  previously  dipped  in 
liquid  Ammonia.     If  any  of  these  Acids  exist  in  tne  solu- 
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CioD,  their  Gaseous  or  yolatile  particles  will  eombine  with  tbm 
vapour  of  the  Ammonia,  and  form  a  solid  salt 

ccccxxvn. 
Test  fob  the  Di^covcby  of  Chalk  in  tus 

Jdultcratioi  of  Magnesia, 

On  account  of  adding  to  Its  weight,  Mai^iesia  is  very 
often  adulterated  bv  Chalk.  To  discover  this  iinpositi(in« 
put  st)nie  Carl>v)nate  of  Magnesia  into  a  tumbler,  and  puur 
over  it  some  diluted  Su'pluiric  Acid  as  long  as  a  discharge 
of  Carlwnic  .\cid  Gas,  bv  efrer\escence,  takes  place.  If  t!ie 
whole  is  now  quite  limpul,  and  no  whi'e  powder  remains, 
the  Magnesia  has  been  frt*e  fni-n  aiiu Iteration,  but  if  this  be 
the  coi^c,  ii  has  been  aduliorated  by  powdered  Chol.-v. 

ccccxxviii. 

To  ASCEiiTAiN  TH^   Purity  of  Black 
SulphurH  fvf  M^rcurif. 

For  frauJ  donl  piirp^ise^,  this  a  tide  is  very  often  adu!te* 
ntcd  by  Ivory  bl^k'^N  :  and  to  deCe.l  the  impo^tion,  nothing 
Biore  is  nvvt^vuiry  ihdu  l^  put  alvu:  a  drani  of  i:  ca  a  sho- 
vel and  to  hold  I'l  .^vcr  the  rirv ;  \:  the  Salf^huret  i*pure,  :ne 
whi)le  will  Nf  voldtiii^cvi.  -t*  n^^c,  \\<ts  hJdc^  is  preser:.  T^ 
ascvrc.xi!!  **lw:>er   -.he    M;r-C'.!-y  a::d   ^-i  ;^  uir   jl-«  r.-::cerlT 

the  (loIJ.  Iv  wl'iic-o.:  ;\c  >  .^cr  cci  rh;?  :*.ir:  rj-be/,  :.*e 
Mercury  :>  .vK  pr.'  ^■- v  v.vt-!lM:*<.v.  b.::  ci:>:5  :r.  :'*i  *u:< 
of  very  mi:Hi:<r  i^Noc:  ::-^i.  Ir'  ,t:  :*'e  or.  ri-y.  ::  !e»v-"?  s«j 
■lark/i:  i^  ir,".  \-x^-S*e^?   ^-^rJr.   -Jr.r  S-L.r::u-.      1  "e  wb;:e 

Mwcury 
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htM  mer  a  lamp  m  a  florence  flask,  the  Alcoliol  will  soon 
acquire  a  deep  calourp 

I  nto  another  of  the  glasses  pour  some  pure  Acetous  Acid« 
if  Chalk  be  present,  effervescence  will  be  the  consequence; 
but  as  a  further  lest,  pour  the  clear  liquid  into  another 
glass,  and  add  a  solution  of  Oxalic  Aci(t :  in  this  case,  m 
white  precipi' ate  of  Oxalate  of  l.ime  will  fall  down.  To 
detect  red  Lead,  pour  some  /\cet*nis  Acid  into  thti  third 
glass  and  decimt  the  liquor  :  intci  Xim  pour  some  Harrowgate 
water;  if  Lead  exists  in  it,  a  blacic  precipitate  will  fall 
down.  A  further  test  for  Lead,  is  a  sot u lion  of  the  SuU 
phate  of  Soda  ;  this  will  cause  a  white  precipitate  of  Sul- 
phate of  Lead, 

ccccxxx. 

PbOOF    or    THE  ExiSTENC£    OF    HydMOGBN  IK  StJtFHVR. 

Sir  H.  Davy  proved  the  existence  of  Hydrogen  in  Sul- 
phur, as  ftjilows ;— a  fjent  glass  tulie,  having  a  Platinum 
wire  hermetically  sealed  into  its  upper  extremityi  was  filled 
wild  >>ulplutr.  This  was  melted  by  heat,  and  a  proptr  con- 
nection being  made  with  the  Voltaic  Apparatus  of  five  hun- 
dred double  plates,  each  six  inches  square,  and  highly  charg- 
ed, a  ;:jtj?il  intense  action  tmik  place.  A  very  brilliant  light 
wasemitfetl ;  the  Sulphur  ^oon  entereil  ititoebulLtion  ;  clastic 
matter  was  evolved  in  great  qiianlities ;  and  the  Sulphur 
frum  being  of  a  pure  yoUow^  liecame  of  a  dark  reildish 
brown  tint  The  (ias  was  found  to  be  Sulphuretted  Hydro- 
gen, or  Hydrogen  Gas  holding  Sulphur  in  solution ;  and 
^^  quantity,  in  abi>ut  two  hours,  was  more  than  five  Liinet 
tht  volume  of  the  Sulphur  employed. 
cetxxxxiv 
Ik  Bi>ft.?£20IT    FOE    SilYEE;    AND    TksTS   FoE    ITf 

■  Adulter ai'mn  hij  oiiier  Metals. 

Dissolve  an  ounce  of  Nitrate  of  Potass  in  eight  ounces  of 
Sulphuric  Acid,  in  a  glass  vessel  over  a  lamp,  and  put  into 
it  several  pieces  of  impure  silver,  or  susjx^cted  cotU.     When 
the  liquid  arrives  at  the  temperaiure  of  S20'"'*  the  Silver  will 
L^      be  acted  on   by  (what  may  ue  termed)  the   Nitro-Sulphuric 
^m      Acid :  this  action  will  be  attended  by  an  evolution  of  Ni- 
^m      timis  (jjs. 

■ 

P        mm 


Otscrpftiuffi, 
m  aii^  iHher  inetnJ  than  the  silver :  cotis^queuLly  il'  biUe  iUver  coin  bt 


Th«  tiest  propprty  of  thU  noTvcnt,  i«,  that  it  iloet  nol  act 
"  tne    ^ 
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|mM  widi  M  iotcfpt  ID  thii  hot  add,  it  will  be  quickly  stripped  of  itf  fiU 
f«y  co«»  mod  tbr  c^Wn"*  &<^*  ^^I  ^  exposed  to  view.  This  com- 
pmmd  mid  tt  alio  ufcnd  in  the  lai^^e  way,  in  extracting  pure  silver  from 
«U  pitted  foodi^  as  the  oopper,  &c.  cannot  be  acted  on. 

CCCCXXXli. 

Tests  foe  Gum  in  Solution. 

l^vr  11^  a  solution  of  Gum  Arabic,  a  little  of  the  solu- 
tiMi  of  Acrtale  of  Lead ;  a  rery  flocculeut  precipitate  will 
Ml  dcwtu  composed  of  Gum  and  Oxide  of  Lead.  Here 
ifcir  A<Mc  Add  quits  the  Lead  to  combine  with  the  water, 
nMrqnrnTlr  the  Oxide  falls  down  with  the  Gum. 

ccccxxxui. 
Tests  for  the  Presence  of  Titanium. 

Pour  a  little  of  the  Muriate  of  Titanium  into  three  wine 
l^ttses :  into  one  pour  a  solution  of  Carbonate  of  Potass, 
a  wohite  precipitate  will  fall  down.  Immerse  a  piece  of  Zinc 
in  the  other  glass ;  a  blue  colour  will  be  product.  If  a  Tin 
rod  is  immeiied  in  the  third  glass,  the  colour  will  change 
.to  8  beautiful  red, 

ccccxxxiv. 

Tests  of  the  Purity  of  Nitric  Acid. 

In  manufacturing  Nitric  Acid  in  the  lar^  way,  it  is  often 
adulterated  by  Muriatic  and  Sulphuric  Acids.  To  separate 
from  it  the  latter  of  these  substances,  pour  in  a  solution  of 
Nitrate  of  Barytes,  as  long  as  a  precipitate  of  Sulphate  of 
Barytes  falls  down.  Now  pour  off  the  Acid  into  another 
vessel,  and  add  to  it  a  solution  of  Nitrate  of  Lead,  made 
with  boiling  water;  a  precipitate  of  Muriate  of  Lead  will 
accordingly  fall  down.  When  this  has  settled,  pour  off  the 
dear  liquid  into  a  retort  and  distil  to  expel  the  water  which 
was  necessarily  combined  with  the  precipitants,  for  their  so- 
lution. 

Obiermition  .  To  preserve  this  acid  from  decomposition,  it  should  if 
in  a  dear  glass  bottle,  be  kept  in  a  dark  place. 

ccccxxxv. 

Test  of  the  Purity  of  Chloric  Acid 

Pour  some  Chloric  Acid,  (obtained  from  Chlorate  of  Ba- 
rytes and  Sulphuric  Acid)  into  two  wine  glasses.  Into 
one  of  these  pour  some  diluted  Sulphuric  Acid,  if  a  white 
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precipitate  falls  dmvii,  it  is  a  pi  oof  of  its  being  atluUcraUd 
Dv  Barytes ;  tliis  precipitate  being  Sulphate  of  Barytes. 
'i'o  the  other  glass  add  a  solution  of  Chlorate  of  Barytesj  if 
a  white  precipitate  should  here  fall  down,  it  is  a  proof  that 
an  excess  of  Sulphuric  Acid  has  been  added  in  the  forma- 
tion of  the  Chloric  Acid;  consequently,  the  latter  is  far  from 
being  pure.  The  White  precipitate  afforded  by  the  latter 
lest,  is  also  Sulphate  of  fi&rytes. 

ccccxxxvi 
Tests  for  Lead,  A&s£kic,  and  Cualk^ 
When  white  Oxide  of  Zinc  is  supposed  to  be  adulterated 

by  them. 

The  two  first  of  these  adulterations  may  be  accidental : 
the  latter  is  wilfully  done  for  fraudulent  pur|XJses,  To  de- 
lect the  Arsenic  and  Lead,  put  some  of  tlae  suspected  pow- 
der into  a  tumbler,  and  pour  over  it  pure  Acetous  Acld» 
(distilled  Vines^ar)  decant  the  solution  into  another  tumbler^ 
and  pour  in  some  Harrowgate  water.  If  Lead  be  pre- 
ient,  the  Sulphuretted  Hydrogen  of  this  test  will  turn 
I  it  black,  and  a  precipitate  of  that  colour  will  accordingly 
[fall    down.       If    Arsenic    be   contained  in  it,   the   preci- 

Eitate  will  be  yellow.  In  case  that  both  these  should 
e  present,  it  will  be  proper  to  examine  the  precipitate  after 
I  decantation  of  the  supernatant  hquid.  '1  o  cnscover  the 
;  presence  of  Chalk  j^^when  Acetous  Acid  is  poured  over  it, 
an  effervescence  of  Carbonic  Acid  Gas  will  take  place  ;  but 
•s  a  farther  proof,  add  a  solution  of  Oxalic  Acid  to  the  Ace- 
tous solution:  an  insoluble  white  precipitate  of  Oxalate  of 
Lime  will  instantly  fall  down. 

ccccxxxvii. 
Proof  of  the  Existence  of  Cabdohic  Acid  Gas 

In  the  Atmosphere, 

Take  a  pencil  of  pure  potass  from  the  phial  in  which  it  is 
ikept,  and  place  it  on  a  saucer  in  the  open  air.  In  a  very 
ihort  time,  it  will  swell,  and  at  the  extremities  will  branch  out 
like  a  cauliflower-  Leave  it  undisturbed  until  it  crumbles 
and  falls  to  powder ;  if  the  Atmosphere  l>e  moist,  the  mois- 
ture, as  well  as  the  Carbonic  /vcicl  will  lie  attracted.  Now 
^collect  the  Potass,  and  put  it  into  a  small  tubulated  retort: 
^  jurover  it  three  or  four  drams  of  diluted  Sulphuric  Acid  ; 
'  effervescence  wiU  be  the  consequence,  and  a  Gas  will  come 
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over  wliidi  maj  be  received  in  a  jar  over  Mercury  or  water. 
This  Gas  is  Carbonic  Acid,  imbibed  hj  the  Potass  from  the 
Atmosphere.  The  cerUunty  of  its  bemg  so^  was  proved  br 
the  eflerrescence  which  took  place  upon  adding  the  S::i- 
pburic  Add;  it  may  be  further  proved  by  its  inability  to 
support  combustion  or  animal  life ;  also  by  reddening  wet 
fitmus  paper  immersed  in  it;  and  likewise  by  rendering  Lime 
water  turbid,  when  a^tated  with  it  lliat  no  Carbonic  Acid 
existed  previously  in  the  Potass,  may  be  proved,  by  pouring 
an  Ada  over  it  m  its  pure  state. 

ccccxxxviii. 

SuLFHuaovs  Acid  Gas  a  Tbst  foe  Water  held  in 

Solution  in  the  Atmostphere. 

Sulphurous  Add  Gas  recdved  over  Mercury  is  an  invi- 
dUe  Aerial  body;  but  if  a  phial  containing  this  Gas  be 
opened,  an  immediate  cloud  of  vapour  will  be  seen  hovering 
over  it.  This  is  caused  by  the  ascent  of  the  Gas,  and  the 
great  aflSnity  it  has  for  moisture :  this  it  finds  in  the  air, 
w  tlie  state  of  vapour  from  water,  and  with  tiiis  vapour 
it  immediately  oooibines,  forming  a  dense  doud. 
ccccxxxix. 

SsPAnATioN  OF  Carbon  froii  the  Carboktc  Acid, 

Existing  in  Carbonate  of  Lime, 

Proceed  in  all  respects  as  in  Experiment  211,  where  the 
process  for  preparing  Phosphuret  of  Lime  is  detailed  ;  but 
mstead  of  using  pure  Lime,  use  dry  Carbonate  of  Lime, 
(Chalk).  When  the  tube  is  emptied,  a  black  powder, 
which  is  pure  charcoal,  will  be  found  diffused  amongst  i(s 
contents. 

Observations,  In  this  experiment,  the  carbonate  of  .  lime,  by  being 
heated  to  rednesfl,  is  decom{)osed,  and  the  carbonic  acid  is  reaiiy  to  Oy 
off  in  a  gaseous  form  ;  but  it  is  arrested  in  its  progress  by  the  phospho- 
rus (at  this  moment  sublimed)  which  robs  it  of  its  oxygen,  and  leaves 
the  carbon  tree  to  Ih*  precipitated  among  the  lime.  The  phi>8[)horus  is 
thus  converted  hito  pnoNphoric  acid,  and  finding  the  lime  disengaged,  it 
unites  with  it,  forming  phosphate  of  lime. 

CCCCXL. 

MuRiATc  OF  Tin  a  Test  foe  Tannin. 

As  it  is  of  importance  in  many  cases  to  iisccrtain  the  ex- 
istence of  Tanmn,  or  the  astringent  principle  in  V'e«^table 
infusions,  the  following  may  be  depended  on  as  a  delicate 
test.  Pour  a  few  drops  ot  the  solution  of  Muriate  of  Tin  into 
a  wine  glass  containing  an  infusion  of  Gall-nuts,  or  of  Peru- 
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vlan,  or  Oat  Bark,   This  salt  will  form  an  insoluble  precipi- 
Ute  with  the  1  aiinin,  contained  in  each  of  these. 

CCCCXLI. 

Gelatine  anu  Tanrin  Tests  for  sach  oteeb. 

When  Tannin  is  suspected  to  exist  in  any  vegetable,  make 
a  decoction  or  infusion  of  it ;  and  into  half  a  wine  glass  full, 
drop  some^lution  of  Isinglass,  Size,  Glue,  or,  animal  Gela- 
tine obtained  by  boiling  calves  feet,  &c.  If  Tannin  exists 
in  the  infusion  or  deccx:lion,  §  wJiite  or  yellowish  fiocculent 
precipitate  will  instantly  take  place.  The  mobt  rendy  expe- 
riment of  this  kind  will  be  to  add  a  few  drops  o(  tfje  solu- 
tion of  Size  to  an  infuMon  nf  Galls,  Dak  bark^  or  Peruvian 
Iwirkt  when  the  elfert  will  he  very  satisfactory.  On  the 
other  hand,  an  tnfiLision  of  Galls  or  Oak  bark  will  discover 
the  presence  of  Gelatine,  in  any  mixture  where  it  may  exist 
In  all  effects  of  this  kind,  the  Tannin  by  its  astringent 
power,  brings  the  Gelatinous  particles  into  closer  contact, 
and  thus  coagulating,  they  are  precipitated.  It  is  on  this 
principle  that  Lather  is  tanned,  the  raw  hides  contain  Gela- 
tine, and  the  dak  Imrk  tannin;  and  when  the  hides  are 
immersed  in  pits  containing  the  Bark  liquor,  their  hbres  are 
brought  into  closer  contact,  ant!  of  course  their  texture  ia 
thus  rendered  tougher  and  stronger. 

CCCCXLll. 

Detection  of  Aksentc  hy  thk  Nitrate   of  Silvfe, 

Into  a  clean  Florence  flask,  introduce  two  or  three  grains 
of  white  Arsenic,  to  which  add  aljout  eight  ounces  of  rain 
or  distilled  water,  and  heat  the  solution  until  it  boils.  Fre- 
quently shake  the  flask,  and  add  to  the  hot  solution,  a  grain 
or  two' of  Sub-Carbonate  of  Potass,  agitating  the  whole  to 
make  the  mixture  uniform.  Pour  into  a  wine  glass,  about 
two  table  irpoonfuls  of  this  solution,  and  touch  the  solution 
with  a  piece  of  fused  Nitrate  of  Silver,  a  beautiful  yellow 
colour  will  instantly  take  place  at  the  point  of  contact, 
and  prot^-eed  towards  the  bottom  of  the  glass  as  a  flocculcnt 
and  copious  precipitate* 

Obsermdons.  Tlie  validity  of  this  test,  in  itn  apnlicatron  to  f!tiid« 
wily  suspected  to  emit jih  at»enic,  has  heeu  questioned  on  the  Ibtlowmg^ 
p-o'midjt.  Ist.  Becdtise  the  alMtne  phosphuU*  are  found  ta  pruduix 
pretipUttttj  with  Btlvcr,  attataffoui  in  cUour  awl  uppeurdnce  to  the  ar- 
$9%iiU€  of  $iher,  Thii*  ahjtctioii  may  beobviattnl  by  tlie  folio Wiiig  raeaiii ; 
Ih^  the  fluid  contafninfr,  or  supposed  Xq  oontaiiii  tKc  sTfaiic»  (prepared 
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TESTS. 


as  hi  ihe  above  experknenl^)  on  a  piece  of  white  paper,  niakiiig  with  it  m 
broad  line;  along  ihb  line  a  piece  of  iunar  caustic  (fu^^ed  nitrate  nf 
silver,)  is  to  be  bIowIj  drawn  several  times  auccetsively,  when  a  itreak  is 

fToduced  of  a  colour  resettibling  that  commonly  kn<>w[i  by  the  name  of 
ndiaa  Yellow  ;  this  is  equally  prtxiuced  by  the  presence  of  arsenic  and  of 
the  alkaline  phosphates ;  but  a  distbictive  change  touti  takes  place,  for 
Ibe  yellow  from  the  alkaline  phDj<[phatei,  turnip  in  less  than  two  minutes, 
to  a  dull  green,  and  beet snies  gradually  darker,  and  ulttmatfly  quite 
black.  The  ar^entcal  yellow^  on  the  other  hand,  remains  permanent,  or 
nearly  so,  for  some  time,  when  it  becomes  brown.  In  |>erforniiiig  this 
etperimeiit,  the  sunshine  should  be  avoided,  or  the  transitions  of  tie 
colour  will  take  place  too  rapidly  to  be  accurately  observed.  2nd.  '^e^ 
QKvmeike  muriateiproiiuct  prtcipiiatts  in  th€  tilver,  tojioccuftnt^  as  to 
Offer  come  ever  if  indication  which  the  pretence  of  arsenic  wouid  oUier^ 
ttite  nffhrd.  To  obviate  this  diOlculty,  we  shoulil  add  to  the  iuid  to  be 
examined,  diluted  nitric  acid,  and  cautiourity  apply  the  nitrate  of 
lUver  until  the  precinitation  ceases ;  in  this  way  the  muriatic  at-id  will  be 
entirely  removed,  whilst  the  arsenic,  if  it  be  present,  will  remain  in  »lu- 
tion,  and  may  be  rendered  evident  by  the  affusion  of  ammonia,  which 
will  instantly  produce  the  yellow  precipitate  in  its  characteri^itic  fonu. 

When  arsenic  is  contained  in  a  solutiun,  hi  which  an  alkali  is  nut  pre- 
•ent.  It  may  be  detected  by  the  ammoniaco-uitrate  of  silver,  a  test 
propofsed  hy  Mr,  Hume,  under  the  characteristic  form  above  designated, 

CCCCXLIII, 
AaSCKIC   DErECTED  BY  THE  SuLPHATE  OF  CoPFER. 

Prepare  a  solution  of  White  Arsenic  and  Sub-Carbonate 
of  PolasSj  as  in  the  last  experiment,  drop  into  the   liquor  a 
small    quantity  .of  a  solution  of   Sulphate   of    Copper;    a 
bright  yellowish  green  precipitate,  termed  ScheeWs  green^  ^ 
will  be  mstiintly  product. 

Ohiervaiion,  An  ammoniacal  sulphate  of  copper  may  be  uied»  as  ht 
ibe  last  experiment,  when  a  solution  contains  arsenic  without  the  pre* 
fence  of  putasf. 

CCCCXLIV.  ' 

Arsenic  Detected  by  reduction 

Tq  the  Metallic  State. 

Mix  a  portion  of  White  Arsenic  with  equal  quantities  of| 
finely  powdered  Charcoal,  and  twice  as  nnich  dry  CarbonatM 
of  Potass,   put  the  mixture  between   two  polii^hed    plates  ol 
Copper,  bind  them  tightJy  together  by  Iron   wire,    and  ex* 
pose  them  to  a  low  red  heat ;  a  white  stain  will  appear  on  thel 
surface  of  the  Copper,  which  is  an  alloy  of  the  two  metalf. 

CCCCXLV, 

Another  mode  of  Reduction. 
Put  some  of  the  foregoing  compound  of  Arsenic,  Chat'^i 
coal,  and  Potass,  into  a  «mafl  dry  glass  tube,  eight  or  twelve 
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inches  long,  sealed  aton«  end,  and  place  in  the  mouth  of  it 
a  loose  paper  stopper.  After  gradually  warming  this  tube, 
place  it  in  a  uhafhng  dish  of  red-hot  Charcoal.  The  Oxy- 
gen of  the  Arsenic  comhincs  with  the  flux  and  lea\*es  the 
metal  free  to  be  sublimed  by  the  heat.  It  will  accordingly 
l>e  found  to  adhere  to  the  internal  sudace  of  the  upper  jirt 
of  the  tube  in  a  brilliant  nietalhc  state.  When  tne  pro- 
cess of  sublimation  is  finished,  and  the  tube  is  cold,  with- 
draw die  stop|>er,  and  with  the  point  of  a  knife  scrape  off 
the  metal  from  the  inside ;  place  this  on  a  clean  hot  fire- 
shovel  ;  if  the  metal  be  Arsenic,  it  will  sublime,  giving  out 
white      meSj  which  smell  strongly  like  garUc. 


CCCCXLVI, 


L  ^ 

^^^^       Tests  far  Jrsenk^and  Corrosive  Subiimaif. 

H       The  folio mng  method  haa  been  proposed  by  Brugnatelli, 

^B  for  diaoovering  Arsenic  and  Corrosive  Sublimate  in  their  re- 

^f  spective  si)hition?«,  and  to  distinguish  them  from  each  other. 

We  must  take  the  starch  of  wheat  boiled  in  water,  until  it 

is  of  a  proper  consistence, (atul  recently  prepared;)  to  this  is 

to  be  aadeti  a  sufficient  quantity  of  Iodine   until  it  15  of  a 

i  blue  colour;  it  is  afterwards  to  be  diluted  with  pure  water, 

imtil  it  becomes  of  a  beautiful  azure  blue.^ ^If  to  tliis 

[azure  coloured  solution  of  starch  we  add  some  drops  of  an 
aqueous  sulutiun  of  the  Oxide  of  Arsenic,  the  colour  chan^^ 
to  a  redish  hue,  and  finally  is  quite  dissipate^L  The  solu- 
tion of  Corrotiive  Sublimate,  poured  into  the  Iodine  and 
Starch,  produces  in  it  almost  the  same  change  witli  the  Ar- 
senic;  but  \i\  to  tile  fluid,  discoloyred  by  the  (Jxide  of 
Arsenic,  we  add  some  drops  of  Sulphuric  Acid,  the  origi- 
Bal  blue  colour  is  restored  wiih  more  than  its  original  brd- 
liancy  ;  whilst  the  colour  of  the  fluid  that  has  been  dis- 
charged, by  the  corrosive  sublimate,  cannot  be  restored, 
either  by  the  Sulphuric  Acid,  or  by  any  other  means, 

ccccxlvii. 

Arsenic  detkctkd  by  Sulphuretted  Hydrogen. 

Into  any  solution  suspected  to  contain  Arsenic,  pour  some 
water  irapregnatGd  by  Sulphuretted  Hydrogen  Gas:  if  Ar- 
senic be  present*  a  yellow  precipitate  of  Sulphuret  of  Arsenic 
will  f&Udown.  'riiis  will  lake  place  sooner  by  adding  a  few 
drops  of  Ac€tic  Acid.     But  this  test  is  not  altogether  to  be 
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relied  on,  i8  other  metals  may  be  precipitated  of  the  tame 
colour, 

ccccxrvtii- 
By  Prursiate  of  Potab9. 

If,  however,  to  another  portion  of  the  solution,  a  little 
Pnissiate  of  Potass  be  added,  and  if  the  precipitate  be 
white ;  the  presumption  that  Arsenic  exists  in  the  solution, 
is  certainly  very  strong, 

CCCCX  LtX, 
TlC^TS    TO    DETECT    THE    FitESENCS   OF    OxiT-MVElATB 

of  Mercury  (Corrosive  Sublinmie), 

ExpoBC  the  SMspei  ted  substance  to  heat,  in  a  tube,  as  di- 
rectfd  in  the  Experiment  445»  but  without  any  carbonaceous 
mixture,  the  ctjrrosive  Sublimate  will  rise  in  fuoies  and  line  the 
interior  surface  of  the  tube  with  a  shinin^j  white  cruit. 
This  crust  is  then  to  be  dissolved  in  distilled  water,  and 
assayed  by  the  following  tests.  First  Limt-Watcr  will  pn>* 
duce  a  precipitate  of  an  orange  yellow  colour.  Second,  a 
iingle  drop  of  a  dilute  solution  o\  Sub-Carbonate  of  Potass 
will  at  first  produce  a  white  precipitate,  but  on  a  «ti!l  fur- 
ther addition  of  the  test,  an  orange  coloured  sediment  will 
be  fomied.  Tliirdly,  water  holding  in  solution  Sulphur- 
iUed  Hydrogen^  will  throw  down  a  dark  coloured  precipi- 
tate, whicli  when  dried,  and  strongly  heated,  may  be  vola- 
tilized without  any  odour  of  garlic  being  manifested.  (See 
also  tlie  teat  with  Iodine  and  Starch,  Experiment  446.) 

Obtervationt^   Much  difficulty  has  ofleii  been  experience^]  in  deteclmg 
the  mtneral  substances  which  act  ■*  polions,  especially,  currosiri?  siib>-  ' 
limate^  araenici  copper,  lead,  and  bismitth  ;  when  ihey  have  been  miiig 
led,  in  tbe  stomach*  with  CDl(iure<l   lkujk!»<f  such  !im  red  vtine  aitd  c^^ffef^j 
«  circumstance  which  not  vrnfrenncntfy  happens  in  ca>e3  of  pniiiciiiiiijij 
by  tbo»t  mineral*.     This  difficulty  haj»  arisen  from  the  coliiitr  nl  rea^] 
wine  or  coffee,  changing  that  of  the  prt'cipitHten  obiaioeti  by  the  tesu 
abore  design ated.      A  mrtbod  baa  very  receuily  bet-n  [iiscciVired  b| 
Orfila  by  which  these  inconf enieiicfS  may  be  obviuted.    The  proct^si 
consiiU  in  firit  discolouring  or  bleachinj^  ibe  liquid  to  l>e  exiimiued,  bj  I 
mi»n»  of  a  concentrated  Bolutian  of  chlorine  in  water  ( strong  oxygen*  ] 
ated  rounatic  actdj)  then  applying  ibe  proper  tentH  in  the  ordinary  way, 
Ai  the  solution  of  chlorine  decompoitea  but  a  rery  tew  of  the  mineral  j 
poiBODi,  there  are  hartUy  any  of  them  to  which  this  method  h  not  appli*  I 
^le.    Nitrate  of  vllver  and  tartarized  antimony  are  the  only  trxcep*] 
timiililceij  to  occur  in  medical  practice.  i 

VPc  %ha!A  here  detail  some  rnriher  experimeut«j  to  elucidate  raoren 
ijleirtl  tMi  hrtportaut  fubject.     Some  white  oxide  of  art«nic  was  di<* 
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■ol*redtn  water" anJ mingled  with  rw3  wine,  «  sufficSit  quantity  of  a 

conrentrateil  laliition  of  chlorine  wai  ftiliicJ  to  change  the  niixtufe  ta 
a  ydlnw  rolour ;  a  ^*'llowish-rid  pficipttate  fomied,  compoieit  of 
chlorine  aiitl  the  irltitiiiim-*  matter  coiitaiiieil  hi  the  wine  ;  when  this 
precipitate  hatl  settleii,the  liqtior  was  filiertiij  in  thii,  lime-water  pro- 
duced a  wf*Hif  amiiotriaca^  sulphate  of  copper  a  green,  Rnd  ^ufphuno 
arid  a  tftVou^  preiipitale.  The  same  results  were  obtjuoed  from  a 
mixture  of  coffee  ^ith  white  arsitiic  Corrosive  sublimate  treated  in 
the  same  woy,  was  precipitated  of  a  yellQw  colour  tiy  potafffi,  uhite  by 
liquid  ammonia,  aud  htitcfc  by  Bulphurelttd  hydrogen,.  Sulphate  of  cop« 
per  and  vcrdi^ri^,  aiihmkted  to  the  ^ame  procesi,  furnished  a  brown- 
ish precipitate  with  the  pnissiate  of  potast,  jfreen  with  the  arseuiale  of 
fmtaas,  and  black  with  the  hydro-swlphurciM,  Litharge  and  acetate  of 
eai]  treateil  in  a  similar  waj,  gave  nae  to  white  precipitatef  with  the 
sulphate  of  potas*^,  black  with  the  hyclro-sulpliuret»,  and  brig^ht  yellow 
with  the  chromate  nt  fiuta^s*  If  some  of  the  foregobig  miitirres  are 
too  much  diliitrtt  when  the  teit«  are  applied^  no  precipitates  will  be 
producrd;  tt  will,  in  some  cdrcs,  be  necesa^ry  to  evaporate  them  pre* 
rioualy  tn  the  addition  of  the  chlorine  (o  one  h<i]f  or  one  quarteri  or  less, 
of  Lheir  volume ;  when  the  desired  dSects  wiU  lie  produced, 

CCCCL- 
To   DETX&MINE  WyETHM    A    MlN£EAL    COHTAlNa  LeAD. 

Break  a  small  portion  from  the  Ore,  and  observe  the 
fragraents  and  their  briUlancy  ;  iHiw  place  a  bit  not  larger 
than  a  pepper*corri  on  a  pi<?ce  of  clwrcoul,  then  with  the 
blow-pipe,  bluw  thmugh  the  flanie  of  a  candle,  chrL cling  the 
jet  upon  the  mineral.  If  it  contains  Lead,  it  will  in- 
stantly discharge  Bnlpbureous  vapours^  and  in  half  a  minute, 
the  Lead  will  be  reduced. 

Observation,  The  ores  of  this  metal  are  numernui ;  thr  most  com- 
mmj  is  blue  lead  ore,  which  occur**  in  great  ouanlitj,  and  from  it  the 
lead  in  commerce  h  pr^xluced.  Oiberi?  are  of  Forious  cobursi  ^  grey, 
grecti^  brown,  ytllow  and  red. 

CCCCLI. 
To  DETECT  MeSCUEY  IN  MiKERALf. 

Earths  or  Minerals  of  any  kind,  containing  Mercury, 
are  most  accurately  assayed  oy  distilling  them  with  Iron- 
filings  ;  but  whether  a  mineral  contains  Mercury  or  not^ 
may  be  easily  disoovcred,  by  strewing  it,  wlien  powdered,  on 
a  plate  of  hot  Iron,  or  on  a  hot  bnck  coverea  with  Iron* 
filings,  and  inverting  over  it  a  glass  of  any  kind ;  the  Mer- 
cury, if  the  niineral  contains  any,  will  ascend,  and  attach 
itself  in  small  globules  to  the  sides  of  the  glass. 

Ohseruaiiom.  Mercury  b  found  both  in  the  native  state;  and  as  an 
ore,  combttied  with  sulphur,  &c.  Native  mercury  is  called  living  or 
moniog  mercury ^  because  U  is  teen  to  run  in   small  streams  at  tlie 
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%mmm  tf  mmt  manm>  U  'u  more  ireqtiently,  however,  imbedded  m 
iritirMili  «wtllis  or  dayi  of  different  colours,  from  which  it  maj  be 
vpiniBd  «llih»r  t^  Uitiiralion  and  lotimi^  (the  smaller  globules  coales- 
dNt  If  SMitiiil  contact  into  larger  ;>  or  by  dutiOation.  Citmabar  is  tbe 
iiltl  COMMMI  ore  of  mercury  ;  it  is  found  hi  an  earthy  form,  resembling 
ipi  odin^  Mcnetimet  In  an  indurated  state,  and^  Ihouj^b  geiieraUy  red, 
k  iMlbefli  dbfcrrid  of  a  yellowish  or  blacldnh  cast;  it  ii  mostly  opaque, 
lnH  toioe  pkc^  are  as  transparent  as  a  ruby.  This  ore  consists  of 
VMmtry  and  sulphur  comb'med  together  in  diderent  proportions ;  some 
dlttl%bir«  yielding  as  much  a^t  ieiren,  others  not  three  parts,  in  eighty  of 
tibfir  wM|ht  of  mercury.  Sulphur  and  mercury,  being  both  rolatile  in 
'  mm^iXfrw  of  heat,  would  ri.^te  together  in  distillation^  unless  some 
tioee,  ruch  at  miick-time  or  iroii'liling^,  was  ijdded  to  the  cinnabar, 
ll  by  iuperior  amnUy,  can  unite  itself  with,  and  detain  the 
•ii^ibur ;  wmlst  the  mercury,  not  b^ing  ubie  to  sn|jport  the  heat,  is 
derated  lo  rapour^  anu  condensed  in  various  ways  in  different  works. 

CCCCLII. 

To  DETECT  Gold  in  Minerals, 

Scrape  the  uiass  with  the  pomt  of  a  knife  ;   it  it  be  GoId»  it 

rill  l>c  soft  atui  may   be   cot   like  lead :   or   strike  it  gently 

with  tho  small  end  of  a  hamDier,  if  it  be  CioM,  it  will  t>e 

inclenfccL     Mdt  a  small  particle  with   the  blow-pipe,  if  it 

I  be  (itild,  its  c  olaur  will  reniaiii  the  same  ;  but  if  it  be  brittle 

l^and  hard  to  the  knife  and  hammer,  it  is  not  Gold*     Plac^ 

[M  frw  fragtnents  upon  a  hot  shovel,    or  under  the  flame   of 

jlhe   blow-pipe^  if   the  Sulphur  burn  ^way,  leaving  scoria 

[lliat  is  attracted  by  the  magnet ;  this  proves  that  it  is  a  combi- 

I nation  oi'  Sulphur  and  Irtin,  commonly  called  Tron  Pyrites. 

Put  a  few  of  the  particles  into  a  watch-glass,  and  tirop  a 

httle  Muriatic Acitl  upon  it,  and  hold  it  over  the  flame  of 

a  lamp  or  candle  imtil  it  boils,  if  it  is  Go/d^  no  alteration 

fiitl  take  place;  but  if    not,  effervescence  and  ciiange    of 

booloiir  will  t>e  the  re^tilt,   wliidi  shews  that  tlie  substance  is 

Wietl  u}ion  by  the  acid ;  the  contents  may  now  be  thrown  into 

Mfflass  of  water,  into  which  let  fall  a  few  drops  of  Prussiate 

^«  Potass,  the  li(]uid  will  change  to  a  beautitul  bhte.     The 

Iron  of  Pyrites  being  dissolve<l  by  the  acid,    will  be  thrown 

in  the  state  of  Prussian  Blue. 


eCCCLllI* 

Examination  of  Silver  Ores. 

J^  rich  Ore  will  be  soft  to  the  knife  or  hammer,  and  mdt 
p^  the  blow-pipe  witli  little  difficulty  ;  and  by  repeated 
)gtm  viih  borax,  a  Wad  of  Silver  may  be  product. 

^  ir«  small  particles  oi*  l)ie  Ore  may  be  put  into  a  watch* 


^^^H  TESTS.  ^^^m  app* 

glass,  into  which  drop  a  little  Nitrous  Add ;  then  hold  it 
over  the  flame  until  it  is  dissolTed,  After  thi^  dilute  it 
with  water,  and  stir  it  about,  with  a  bright  Copper  wire; 
if  any  Silver  is  present,  it  will  precipitate  upon  the  Copper, 
oovenng  it  with  Silver,  Or  adcl  a  little  table  salt  to  the  solu- 
tion ;  a  white  cloud  of  Muriate  of  Silver  will  fall  down 

Obstrvation,  Natke  silver  occurs  m  delicate  curled  fires  of  a  whitiih 
colour  in  the  cavities  of  Qtiartz  ;  and  often,  surrounded  by  a  black 
earthy  lubstiince.  Sometimes  these  fibres  are  retiiiated,  or  crow  each 
other.  This  silrer  h  okt^nilmes  very  brilliant  ant!  pure  ;  when  tried  by 
the  knife,  it  will  be  foitrid  hardf^r  than  Lead.  It  may  be  distinguished 
from  tin,  by  being  heavier,  and  by  not  crackling  »s  tin  doef,  when  bent. 

CCCCLIV. 

To  BtscovEH  Copper  Oee  in  MiNfiftALs. 

Place  a  small  piece  of  supposed  Copper  Ore  upon  a  piece 
of  Charcoal,  with  a  little  powdered  Borate  of  Soda,  (Borax,) 
and  direct  the  flame  of  a  blow-pip«  upon  it.  If  it  Ije  rich 
Ore,  it  will  be  reduced  to  a  bead  of  pure  Copper,  colouring 
the  slag  gi*een,  or  reddish  brown  ;  it  is  sometimes  necessary 
to  repeat  tlie  fusion.  Anotlier  method  of  detecting  Copper 
is  as  follows : 

Reduce  a  Bin  all  particle  to  powder ;  put  it  into  a  watch 
glass,  witli  a  few  drops  of  Nitrous  Acid ;  if  no  action  takes 
place,  apply  a  little  neat,  by  holding  it  over  the  flame  of  a 
lamp;  tne  Copper  wii!  stion  be  acted  upon,  and  dissolved  by 
ihecaidXow  add  u  few  drops  of  water,  and  stir  it  with  the 
point  of  a  knife,  or  any  piece  of  clean  Iron.  The  Copper 
wiJUeave  its  solution,  anti  precipitate  upon  the  Iron^covering 
it,  and  giving  it  the  a[)pearancc  of  Copper.  Or  the  contents 
of  the  watch-glass  may  be  thrown  into  a  glass  of  water  ;  to 
this  add  a  few  drops  of  liquid  ammonia,  and  it  will  be- 
come of  a  beautiful  bine  colour. 

Obttrvadon.  Ores  *jf  copjtrr  have  commonly  a  yellowish  brown  ap- 
pearance, the  poorer  ores  much  resembling  pyrites,  but  ihey  are  softer 
to  the  knife.  Copper  ores,  tbat  are  richer,  are  of  a  |?old  yellow  *  auLoe 
are  irridescent^  exhibiting  a  |jrelty  and  variable  display  of  colour,  and 
are  called  peacock  copper  : — others  are  green,  and  in  delicate  fibres  ; 
sometimes  ci>mpact»  beautifiilly  jsoncd,  exhibiting  great  variety  of  lighter 
land  darker  shades;  these  are  called  malachite.  Copper  ores  are  some- 
times too,  of  a  green,  black  or  red  colour.  Native  copper  is  often 
ibtind  iu  veiiLfl  m  Cornwall. 

hCLCCLV. 
Analysis  of  thk  Ore  of  Tik. 
The  Ores  of  this  metal  may,  after  having  been  pulverized, 
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and  mixed  with  Borax,  be  reduoed  to  the  metallic  state ;  but 
care  must  be  taken  not  to  continue  the  heat  too  long,  as  it 
will  bum  away :  a  little  soot,  or  soap,  melted  with  it,  will 
assist  the  operation.  If  this  testis  insufficient,  the  (^re  may 
be.dis&olyed  in  alittle  Nitro-Muriatic  Add,  and  precipitated 
of  a  yellow  colour,  by  pouring  into  the  solution  a  little  pure 
Potass. 

Oftfrrvaftoii.  Tin  ores  may  be  known  by  their  comparatively  great 
weight ;  they  are  crystallized,  and  sometimes  of  a  re&iiious  culour,  but 
commonly  approaching  to  black ;  tin  also  occurs  in  small  ma.<sive  btr!a- 
ted  pitces,  called  Vfood  tin. 

CCCCLVI. 

To  DETECT  Manganese  in  Minerals. 

Exposed  to  the  flame  of  th^  blow-pipe,  with  Borax,  a 
purple  glass  is  produced.  Manganese  may  also  be  known 
oy  putting  a  little  Muiiatic  Aad  to  a  small  quantity  of  the 
powder,  and  by  holding  a  piece  of  wet  printed  cotton,  &c. 
over  the  fumes ;  the  colour  will  be  destroyed :  also  by  im- 
merring  a  piece  of  coloured  cotton,  which  will  be  bleached 
by  the  solution. 

Oitervation.  Manganese  has  manv  varieties,  and  b  distributed  in 
Urcat  abundance.  It  may  be  known  by  i  a  earthy  appeara>ce,  and  is 
eoannoidy  cailed  bUck  wad :  this  mineral  contmns  fibren  imlieddiHl  in 
itt  of  a  metallic  lustre.  OUier  rarietiei  are  com|)Osetl  of  acicular  fibres, 
sometimes  a^gtegated,  and  ha«'e  an  iron-like  splendour.  It  is  very 
frequent  ill  Devonshire^  and  when  examined,  may  easily  be  distinguished 
frum  iron,  or  any  other  substance. 

CCCCLVII. 

Tests  fob  Iron  Ores 

Iron  may  be  detected  by  placing  a  small  particle  of  Iron 
Ore  under  the  flame  of  the  olow-pipe ;  it  will  not  melt,  but 
after  it  has  been  kept  red-hot  a  few  seconds,  the  Ma^et 
attracts  it.  Or  reduce  the  particles  to  powder,  put  them  into 
m  watch-glass,  and  add  a  drop  or  two  of  Sulphuric  Acid, 
haU  the  glass  over  the  flame  of  a  lamp.  When  perfectlv 
jbsohred,  throw  the  whole  into  a  glass  of  water,  to  which 
«U  a  few  drops  of  Tincture  of  Galls.  The  product  will 
^  Ilk.  If  Frussiate  of  Potass  be  added  to  anotner  portion, 
>  of  Iron  (Prussian  blue)  will  be  precipitated.  This 
r  distinguished  by  its  blue  colour. 

The  common  iron  ore  of  England,  is  vrhat  is  called  clay 
It  is  almost  always  ffiund  near  coal,  which  is  so  neoeatary 
to  the  oMtaUk  state. 
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CCCCLVIIL 

C0A6ITLATION  OP  Olive  Oil,  a  Test  fob  its  Pumity^ 

This  phenomenon  takes  place,  when  a  small  quantity  of 
the  solution  of  Acicl  per-niirate  of  Mercury  is  added  to  a 
quantity  of  pure  ( Mive  OiU  and  shaken  with  it.  The  per* 
nitrate  is  prepared  by  dissolving  \tithaut  heat,  six  parts  by 
weight  of  Mercury  Tn  seven  parts  and  a  hnlf  uf  Nitric  Acicf, 
at  about  38'  of  Heaumur's  areometer;  and  L35  S|>ec.  Grav. 
The  saline  solution  remains  fluid,  the  excess  of  Acid  pre- 
venting its  crystallizahon. 

When  8  parts  of  this  solution  are  mixed  with  92  of  pure 
Olive  Oil,  and  shaken  from  time  to  time ;  after  SvOine  hours* 
the  whole  congeals  into  a  yellowish  mass,  and  the  next  day 
it  becomes  solid  like  butter. 

ObiervatiitH,  Th\i  mn^nUr  pruprTtv  of  the  fier-nrtraf e,  renders  it  an 
eicdirtit  te»t  of  the  ailiike(alinii  of  "live  nil,  by  rapf,  poppy  anil  other 
seed  <:ili  ;  a»  the  impure  mixture  wilj  not  bccomtf  concrete,  but  wrill 
congeal  according  to  the  quantity  of  aVivt  oH  m  It.  Another  clr* 
cumitance  adds  to  the  exrellence  of  this  test  ;  namely,  an  orange  hue 
which  it  imparti  to  the  seed  oilt,  aluo  a  reKinous  precipitate  which  li 
ihrown  d-^wn  from  them  by  it*  On  the  contrary,  Ine  Provence  olive  oil 
11  rendered  only  very  sliifhlly  yellow  like  frejih  butter,  whilst  the  Cala* 
bfiaii  is  perfectly  while  like  taUow. 

CCCCLIX* 

Tests  to  bistikuuish  Glass  of  Antimony  from 
Glass  of  Lead* 

Glass  of  Lead  is  often  imposed  on  the  ignorant  for  Glass 
of  Antimony.  To  detect  this  frauds  it  is  necessary  to  ob- 
serve the  following  mode  of  distinction. 

Glass  of  Antimony  has  a  rich  brown  or  reddish  coloiir, 
with  1  he  usual  transparency  of  coloured  gIa^:s,  The  glass  of 
Lead  is  of  a  deeper  and  duller  colour,  against  the  fight  19 
much  les!'  transparent,  and  even,  in  some  instances,  it  i| 
quite  ojiaque.  "J  he  s|jecific  gravity  of  the  true,  never  ex- 
ceeds 4,95  ;  that  of  the  spurious  is  6^9r>^  or  in  round  num* 
bers*  their  comparative  weights  are  as  five  to  seven.  Let 
twenty  grams  lie  rubbed  b'ne  in  a  glass  mortar,  adding  half 
an  ounce  of  Muriatic  Acid  ;  tht;  true  dissolves  wiih  anhejp- 
alic  smell,  the  solution  s  turbid,  but  has  no  sediment.  The 
spurious  turns  the  Acid  yellosv,  giving  out  an  OxymuriAtic 
odour,  and  leaves  mnclj  sediment. 

Let  a  little  of  each  solution  be  dropped  separately  into 


water,  tlie  true  deposits  Oxide  of  Antimony  in  a  copious 
white  coagnlum,  or,ii'  the  water  has  been  previously  tinged 

with  Sulphuret  of  Ammonia,  in  a  fine  orange  precipitate. 
The  spurious  gives  uo  precipitate  in  water,  but  in  the  other 
liquitl,  one  of  dark  brown  or  olive  colour.  A  solution  of  the 
spurious  in  vinegar,  has  a  sweet  taste,  together  with  the  other 
properties  of  Acetate  of  Lead.  A  very  small  mixture  of 
it  may  be  detected,  by  its  debasing, more  or  less^the  bright 
orange  colour  of  llie  precipitate,  thrown  down  by  Sulphuret 
of  Ammonia  from  the  solution  ia  any  Acid.  The  samples 
of  the  spurious,  hitherto  detected,  are  of  a  much  thicker 
and  clumsier  cast  than  the  genuine,  but  the  appearance  is 
not  to  be  trusted^  and  no  specimen  should  be  allowed  to  pass 
without  a  trial  J  either  of  its  specific  gravity  or  chemical  pro- 
perties. 

ceccLx. 

Test  for  the  Puhity  of  Alcohol. 

It  is  a  con  m  J  on  practice  for  apotheeai'iei,  in  order  to  as- 
(^rtaiii  if  Spirit  of  Wine  be  sufficiently  strong,  to  pour  some 
into  a  cup  ujjon  Cxunpowder,  and  then  to  set  fire  to  it.  If 
the  Spirit  be  sufficiently  strong,  at\er  burning  down  to  the 
(junpowder,  it  will  inflame;  but  if  too  much  water  had  been 
mixed  with  it,  that  would  not  take  place,  as,  after  the  Spirit 
was  cons  timed  J  there  would  still  be  water  enough  to  Keep 
the  Gunpowder  wet, 

CCCCLXL 

To  DETECT  Sulphur  in  Harrowgate  water. 

It  is  well  known,  that  when  Silver  combines  with  Sul- 
phur, or  is  attacked  by  Sulphuretted  ilvdrogen^  Gas,  the 
compound  (Sulphuret  of  Silver)  is  of  a  bfack  colour.  It  is 
also  well  known  that  Harrowgate  and  other  mineral  waters 
of  a  similar  nature  are  highly  impregnated  with  Sulphu- 
retted Hydrogen.  Now  altnough  the  smell  of  these  water* 
is  certainly  sufficient  to  recognise  the  degree  of  impregnaiioni 
still  the  test  test  is  Silver,  Accordingly,  throw  a  shilling 
into  a  tumbler  of  Harrowgate  water;  in  a  few  seconda,  it 
will  be  reDdered  quite  black ;  that  is,  covered  by  a  coat  of 
blade  powder^ 


I 
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Ots^riiiiim,    The  sulphur  of  the  mineral  water  leaf  m  th«  hydrogen, 

take  pUise 


uacjc  p 

^^H^  cifnbkve   with  tiie  silver;*  nearly   ihe  s^mc   cfffect    wtU  take  pi 
^^B  ^^  AiSlvtr  sfiooti  u  used/m  eating  an  egg 
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COCCLXIl. 
To    DETECT   THE    ADULTERATlOITa  OF   TeA. 

The  Chinese  sometimea  mix  the  leaves  of  other  shrubs 
with  Tea,  but  this  is  eaaily  discorered,  (if  not  at  first  sight,) 
by  making  an  infusion  of  it,  into  which  put  a  grain  and  a 
half  of  blue  Vitriol,  or  Copperas ;  if  it  oe  good  genuine 
green  Tm,  and  sc-t  in  a  good  liglit,  it  will  appear  of  a  fine 
light  bhie ;  if  it  be  genuine  boJu-a^  it  will  turn  of  a  bkio, 
next  to  black  ;  but  if  they  be  adulterated,  green,  yellow,  and 
black,  colours  will  be  seen  in  them* 

After  this  frand  was  detected,  the  Chinese  di/ed  the  leayei 
of  damaged  and  ordinary  green  teay  with  Japan  earthy  (Terra 
Japonica)  which  gives  tlie  leaf, the  infusion, and  the  tincture, 
the  colour,  of  bohea.  This  is  to  be  discovered  many  ways: 
for,  1st,  a  Ici^s  quantity  of  this  dyed  Tea,  gives  a  deeper 
colour  to  the  same  proportion  of  water,  than  if  it  was 
good.  2d!y,  the  colour  it  gives  the  water,  will  also  be  of 
a  reddish  brown,  whereas  it  should  be  dark.  Sdly,  when 
the  leaves  have  bt^en  washed  by  standing  a  little,  they  wiJI 
look  greener  than  good  imhea.  4th!y,  this  dyed  Tea  is  ge- 
nerally much  larger ;  therefore  it  is  a  good  way  also  to  buy 
the  least  leaf  bohea,  5thly,  the  infusion,  which  should  lie 
smooth  and  balsamic  to  the  palate,  tastes  rough  and  moi-e 
harsh.  6tlily,  if  milk  is  poured  into  it,  it  will  rise  redtlish 
instead  of  a  dark  or  bbckish  brown*  Tthly,  a  little  Sul- 
phate of  iron  put  into  tills  hquor,  will  turn  it  lighl:  blue, 
which  otherwise  ought  to  be  of  a  deep  blue,  inclining  to 
black.  And  Sthly,  water  of  Ammonia  makes  the  good  Tea 
of  a  deep  brownish  yellow  after  it  has  stood  a  wliile,  like 
new-drawn  tincture  of  saffron ;  but  it  has  not  that  effect  in 
bati  Tea. 

Green  Tea  is  also  counterfeited,  by  dying  had  bokea  with 
preen  Vitriol,  But  this  is  also  easily  d'lscovered  :  For,  (st, 
if  a  bit  of  Gall  is  put  into  the  infusion,  it  will  turn  it  of 
a  deep  black  colour ;  which  it  would  not  do,  were  there  no 
Sulphate  of  Iron  in  it,  for  galls  do  not  tincture  'I'ea  natu- 
rally. 2dly,  if  the  liquor  is  of  a  jiale  green,  and  inclines 
to  a  bluish  dye,  it  is  bad,  3dly,  Spirits  of  hartsiiorn  will 
make  it  of  a  purple  colour,  and  cause  a  slight  precipitation, 
instead  of  a  deep  greenish  yellow,  when  it  has  sti>od  for  about 
six  minutes. 
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i;«\Ktt4L  iHUSKV  in^x$vi«  JMW  tmaU  articUs  of  apparalu^t,  for 
MtfiMi.v.i^  i^  muM  ^nkii^f  p^MCul  charoi-ierM  of  MISBRALS. — A 
Mm$4t%^i  juKvriaiiis  iV  prvtwice  ^^  ur«'n  iit  ow  of  that  metal,  as  well 
V  ill  ih«*«t  v^'  litJiiiUHi  ;  wofv  ptirticMLirly  tf  they  be  rvducetl  to  pow- 
Jrr.  .«ik1  tfa^*.<««^i  t\>  a  fv«l  heal  &Mr  a  &fw  aecoikikk  Numerous  ore.%  on 
%Hhich  I'iic  iitu^iic;  t>^  v*i<i;'iiatN  uo  iflKxt.  tkcuwe  hi±:iik  affected  by  it 
4tlei  t\>iii|(  i>MtiiU\i  —.1  vii^iiin:  «<t<f/r.  will  itetvct  tlujuie  minerals  which 
llre^^N  •xiMirMk  m^^iieiic  !H>i.triiy,^.<it  eiW#*v«ic6rr  disctvrers  whether 
wiiKitk'H  -iiv  siuivr^ibHi  ^t  e^vvtncicv  bv  trictftuii  or  hMt;  it  it  a  braaa 
%iu\  ivnutiijiuiii  «tih  twv  balls  <»Uii  W  »l^}{vwt<^?»  at  its  centre,  on  a  fine 
UMtfuHic  {KHiit-  A  iKtAteU  touruMiUiie»  or  to(HU.  beii4f  pre^wnted  to  the 
«l^^u4i»cU:i.  ilM  bolt  tieafvat  to  tc  will  be  attracted,  shewing  that  the 
•mihtiaI  bu*  bc\v«»e  eUxtnc.  Tt»  detennbie  whether  the  el^tricitv  be 
|H»Mii«o  vH  iici(4U«« ;  UMiiljte  the  eivctiviiiecvf.  bv  pbctnc  it  on  a'  re- 
««iri&\l  luiii^iei.  ^1  ^iiK"  j'JMt.  tbeii  take  a  sumII  fcl^is<»  tube«  and  nib  it 
W«iU'>  •i'vHi  .<  ^Kvika  c'*'4b  >t  *hich  11  b«cv«imt(x>stt.vely  eieciritietl); 
uti«k  1*1  c^  iNc  U'tv  wtihiii  a  khori  di^tirtce  ^yf  one  of  the  lutll^.  After 
a  >e«  !i  vMiuK.  ttH*  cU\s i>Nii«-ter  «if(  be  etectrtneit  iie«:atireW,  and  on 
|Mr««K'i;firj,t  \h*.-  iiiincia).  the  t^H  «ul  either  jppr\\ach«  or  rvceue,  accord- 
u.^  lo  in.   i-.  •{  %^:  .le^'irviiy  «bicti  the  mineral  fKMse^ses. 

IN?  »■«*•'  «^'  '*'  '^  M»  k^'natrlK-|ed,  as  to  leduce  mii.erals  to  pnwtier, 
«iTh.Hti  A  j-aitA-v  e5ik'ai|»*i»^.— A  <:«•/'?  is  it Kii:»pensible;  it  may  contain 
a  rtk\  K»r\v  ^vt,  Aiid  bar  uia^tiet.  It  is  n^'ommeiul«\l  to  try  eVery  5))e- 
ei'iKii  wtlH  sNe  |Htji»c.  iti  onier  to  obtain  a  knowledAre  of  ctHnpa'rative 
Imiv»<mi,  %x>\»u- ,  a!-d  leitunN— J  ^timmm  Jiarefp*  should  be  useil  to 
Ik^M  *jitvA-<i  xttk's  over  the  li«m(\  when  the  aciils  are  empl.iyed. — Giujt 
K-Wa  A*e  vAUv'orly  t'eeewurr  to  h<  Id  solutttHis — ffafch-^lusses  are 
ii»U4<«kx(  to  cxMitain  the  mineraf  jm)  acid\^--«i  s^'i'-ii  hm^  is  to  >)e  u$ed  in 
iNiit-  v^^i^-'^HMetits^  a»  it  ^kw«  not  rait  sinoke. — Riids  ot  zimc,  iron,  c«f^ 
w«  A-'H*  14k  t.»  puxlavv  imrta-iic  precipitates  from  solutions  ot  the 
*1v.^  *H»  tv  i\»':i.J  very  *jiti*Mv-tk»ry  \.\  ceruin  casesL  When  theaie  rods 
aiv  i.M^'«  ih\'  *W'.iti  Ml  >ho'.i!J.  v\K-tjkin  a  «Ixht  excess  of  aciil. 

^*.*  .*%H  '•  ;4\  »!t  i»e\v>«art  vr  il«K:if«r  the  earthy  nziiierals,  so  as  t J 
y«««v^<;  i.v  v%%vipe  o'  *iK-h  js  are  lAely  to  decreri:a!tr.  when  esp>>fed 

^^«\i^  «u:K-e<  ti>  writ;  wSrre  a  s:n.s-.«:  reduci  we  tiux  is  n^quircu,  a 
il«  j^»«u>A  ^s:'  ,«ia'««  .''  U'fJi'  nfay  be  ailiied. 

ii»>  jvJT*«i»  1^  *.■*«*"  jC  a  '.''JrierA!.  wf:h  the  nature  of  which  be  i*  uti- 
%,^N^-<  .d  i«M>  pivxxx-l  AS  'oiiows : — 1:  i:  be  b-th  earthy  ami  metallx^ 
ht  ^K-oai  ^>(^i  jce  ivie  Ukhm  ir.e  ocher  a'^d  iv\l.:ce  a  fe^r  era  :  s  to  pow- 
jlltx  %Ai<h  i»  10  Cv  (v^wi  V*  A  w  •'.ci.'-jc  a>s.  Tii  this  aiu  a  *e«  oxvpa 
4^  ^*»V  ac«d  .  "t  JN^  jK'tiw  i>  (vrctit'tvi.  it  mjy  W  hdo  urer  lie  daTie 
IK  ^  W^  ui't  i  riHi!!it\^  takes  pi3«^,  when  ihc  ribst^v-ce  «;!.  be 
^M[f«  W^  ^^«>««K-«^i ;  Ihei:  pmir  the   iqnid  i;  to  a  ^:a<s  :;:>.  (:rfcT>- 

a^v«t«k**fC  A  ^tlV  W'ter.  siiAX  proceed  by  apply'r^  the  te^ts  or 
It  •Wkk^-iV  e\|«i^>e  the  fubt^unce  to  the  ve  i  »«'  da.TK  o:    tac 
m^  «^i^  a>^^  wNik-h  pulverlie  iu  ar^i  j^pply  the  n  j^-  ?:  :  *  ;: :  :'*  s 

^m^  jbk.A4rieiK  ^  a  oaicore  i*te<ce  of  charcoal,  «r;i-  ~3  >  rq  ;al  qoar.tT' 
pi  Hl>wr  it  CO  lb»  bhie  danse,  wtien  it  m:\\  meii  i:.t  ^  a  betai 
i  ^  ilk  biiru.    C«nr  wust  b«  taken  i:oc  to  af  piy  too  mactt 
t  ^  lltt  MMUk  TuUtiUse*  or  become  oni^ted. ' 
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CHAPTER  X. 


EXPERIMENTS  ON  THE  PREPARATION  OF  OASES* 


When  any  bo(!y  combfnes  with  Caloric  to  nach  a 
dei^ree  that  it  assumes  the  form  of  Air,  antJ  is  able  to 
retfiin  a  permanently  elnatie  fbriii,  it  is  calliid  a  Gas* 
When,  however,  any  aeriform  mihstance,  by  an  abstrac- 
tion of  itg  heat,  is  redoceil  or  cotnlensed  so  as  to  Io«e  its 
elasticity,  nod  i hereby  resume  Its  Irquid  form,  it  ih  termed 
VapQur^  A  very  faoriliar  example  of  the  former  ig  the 
Air  we  breathe  ;  and  of  the  latter,  we  may  adduce  the 
aeriform  state  of  steam  from  boiling  Water,  The  latter 
is  liable  to  condetiiiation  ;  whereas  ihe  ftirmer  cannot  be 
tnafle  lo  rbatii^e  its  state  by  any  nieaus  at  present  known. 
The  Gajses  form  a  very  nunierous  clasps  of  chemical 
boflies,  and  po^wess  properties  the  most  wonderful,  and 
opposite  to  each  other.  They  possess  wcifjlit  like  other 
bodies  ;  their  specific  gravities  beinjj  ascertained  by  com* 

CariRon  with  that  of  Air,  as  those  of  liquids  m\A  solids  are 
y  the  gravity  of  Water,  Gases  are  generally  colour- 
less, hut  not  always  eo,  as  in  the  case  of  Cbforiiie.  M^ny 
of  the  compound  Gases  exhale  peculiar  odours.  But  the 
properlies  wliich  best  serve  to  di^itioa^uish  them  from  each 
other  are  the  relative  powers  which  they  possess  in  sup- 
porting' combustion  anu  animal  life, 

CCCCLXIII. 

To  OBTAIN  Oxygen  Gas. 

Put  an  ounce  of  pulverised  Black  Oxide  of  Manganese 
into  a  srnall  jrUijiiw  retort,  and  pour  over  it  the  «aruc  quan- 
tity of  Sutpburic  Acid,  Shake  it  in  onJer  ibat  the  sub- 
^B  stances  may  combine  ;  and  place  the  belly  of  the  retort 
^1     on  a  T\x\^  affiiLed  to  a  stand  over  the  flame  of  a  lamp  ; 
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inclining  tbe  beak  a  little  downwards,  under  one  of  the 
ptrforations  in  the  shelf  belonging  to  the  pneumatic 
trough  (Plate  ft).  The  Gas  will  soon  begin  to  come  over, 
and  should  be  received  through  the  shelf  in  large  phials 
or  bell  g^lasses,  that  have  been  previously  filled  with 
Water,  and  placed  with  their  mouths  over  the  holes. 
The  Gas  being  lighter  than  Water  will  ascend,  and,  having 
dislod;^  that  liquid,  will  occupv  ite  place.  When  each 
phial  is  full,  it  should  be  tightlv  corked  before  it  is 
removed  from  the  shelf;  or  if  a  bell-glass  be  used,  a  com- 
mon tea-saucer  or  soup-plate  may  be  introduced  under 
die  surface  of  the  Water,  and  the  jar  or  glass  may  be 
carefully  placed  on  it  from  the  shelf.  A  sufficient  quan- 
tity of  Vl'ater  must  be  left  in  the  receiving  dish,  around 
dbe  rim  of  the  jar,  to  prevent  the  Gas  from  escaping^  or 
mixing  with  Atmospheric  Air*  The  dish  and  jar  may 
now  be  removed,  bemg  fit  for  use  ;  and  another  jar  may 
be  placed  on  the  shelf  to  receiw^more. 

A  more  simple  and  economical 
plan  for  obtaiumg  small  quantities 
ef  this  Gas  is«  by  using  a  bottle 
of  the  annexed  shape  for  its  distil- 
lation,  and  a  common  hand-bason  ' 
as  the  trough,  a  is  the  body  of 
the  lK>tth\  or  mattrass ;  b,  a  tubu- 
lure  or  stopper  for  the  admi^ion 
of  the  Acicf ;  and  c,  a  sigmoid,  or 
bent,  glass  tube,  for  the  egress  of 
die  Gas  as  it  is  formed. 

By   way  of   tully  illustratinsr  this   economical  plan, 
a  figure  is  here  annexed  of  tne  whole  of  this  simple 
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Bppamtiis. — A,  is  the  stand  ;  B,  tbe  lamp  ;  c,  the  mat- 
trajss ;  d,  the  bent  tube,  ground  at  one  end  to  fit  tho 
mouth  of  the  mattmss  ;  E,  the  bason  ;  f,  the  shelf ;  c,  a 
phiu]  in  the  act  of  Blling  ;  and  ti  h  k,  phials  liUed  with 
the  Oxygen  Gas. 

Another  mode  of  obtaiiiing-  this  Gas  is  as  follows: — 
Put  into  a  glass  or  other  retort,  half  a  pound  of  Red 
rOxide  of  Lead,  and  pour  over  it  four  ounces  of  Sulphuric 
I  Acid.  Place  the  retort  (if  gla^s)  in  a  sand-bath  ;  or  (if 
(earthen)  into  a  common  tire  or  furnace,  and  receive  tlie 
I  Gas  in  jars  over  Water  in  the  Pneumatic  trough. 

Obiprvatims,  In  bolfi  tbesis  methods,  it  is  oljvioua  that  llie 
[  oxygen  i;as  is  set  free  i>y  llie  union  of  the  previously  oxidbed 
metaLs  with  the  sulphuric  acid* 

When  a  helUglass  is  to  l>e  tilled  with  any  kind  of  le^as  procured 
by  means  of  a  retort,  hue,  the  gas  should  lirsl  h^  allowed  to 
escape  from  the  beak  or  mouth  before  it  is  put  under  the  «hclf  of 
the  pneumatic  trough  :  by  these  means  all  tlLc  atmospheric  air 
already  existing  in  the  retort  and  its  beak,  will  he  expelled.  If 
this  is  not  done,  serious  eonsequt^iiees  may  occur  to  the  appa- 
ratus and  the  experimentalist,  by  the  explosion  of  some  phases  in 
atmospheric  air:  at  all  events,  t!ie  gaues  to  be  obtained  caanot 
be  pure  for  experiments,  if  they  are  allowed  to  be  adulterated  la 
this  or  any  other  ^vay  by  cumbinatioa  with  atmospheric  air«  Also, 
when  bladders  are  to  be  filled,  ihe^  should  be  twisted  so  as  to 
expel  all  the.  air  previously  contained  in  them  ;  aad  gradually 
untwisted  as  they  are  tilled  by  the  ascending  %fiM.  It  is  only  by 
attending  strictly  to  minutit^  such  as  are  here  nolicedi  that  the 
rcsultj  of  experiments  can  be  satisfactory. 


CCCCLXIV 

Oxygen    Gas   peocuakd   by  Day  Distillation  feom 
THE  Black  Oxidk  of  Makgan£9£. 

When  much  of  this  Gns  is  wanted,  it  may,  with  the 
greatest  economy,  be  obtoined  as  follows  :— Pulverise 
eight  ounces  of  the  Black  Oxide  of  Manganese  in  an  iron 
mortar,  and  put  the  powder  into  an  iron  or  earthen  retort 
(see  Plates  4  and  12):  place  the  retort  in  a  furnace ;  attach 
a  proper  tube  well  luted  ;  and  receive  the  Gas  in  collapsed 
bla doers,  or  in  a  Gasometer  through  Water  ;  or  fill  jars 
with  it.  In  this  way  tliree  or  four  gallons  of  Gas  may  be 
obtaioed. 
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CCCCLXV. 

Impkegxatiox  of  Water  with  Oxygen. 

Tke  very  ini^nioiis  but  laborious  plan  of  effecting  this 
ctirious  purpose  is  related  by  M.  Thenanl  in  the  eleventh 
Tolymeof  tlie  Annates  de  Chimte  el  de  Physique:  from 
tkenct^  the  detail  of  the  necessary  experiments  was  trans- 
late! into  the  English  journals  as  follows : 

*  The  preparation  of  Oxygenated  Water  requires  cer- 
min  precautions,  without  which  success  will  only  be  par- 
tial* That  none  may  be  omitted,  1  shall  describe  the  pre* 
coss  in  the  most  minute  manner. 

•*  !•  Nitrate  of  Barytes  should  tirst  be  obtained  perfectly 
p«r^«  and,  above  all,  free  from  Iron  and  Manganese.  The 
WHWI  tvrtaiii  means  of  pntcuring  it  is,  to  dissolve  the 
N««mir  in  Water,  to  add  to  tlie  solution  a  small  excess  of 
AMn(h'«  ^Vater,  to  filter  and  crystallize. 

*^*<,  The  pure  Nitn\te  is  to  be  decomposed  by  heat. 
V)mi^  «ni):ht  not  to  be  done  in  a  conunon  earthen-ware 
vrwi<  because  it  contains  too  much  of  the  Oxides  of  Iron 
#hA  Manganese,  but  in  a  perfectly  white  porcelain  retort. 
fVW  v»4"  tive  pounds  of  Nitrate  of  Rarytes  may  be  decom- 
y«/«»vU  M  once,  and  the  process  will  require  about  three 
ii/^«^  The  Barytes  thus  obtained,  will  contain  a  consi- 
^*Wv  quantity  of  Silex  and  Alumine,  but  it  will  have 
vi*^^  \vr\  minute  traces  of  Manganese  and  Iron,  a  circum- 
\<4njv\*  of  t-sKrntial  importance. 

•  i*  The  iijuytes,  divided  by  a  knife  into  pieces  as  large 
in  ^hv  vud  of  tht'  thumb,  should  then  be  placed  in  a  luted 
i\k)hi  of  lilasR.  This  tube  should  be  lon^,  and  large 
enough  lo  contain  from  2  lbs.  to  3  lbs.  It  I8  to  be  sur- 
isNiiivK-d  \Mlli  rirc,  and  In^ated  to  dull  redness,  and  then 
.4  vuiivnt  of  dr\  Oxygen  gas  is  to  be  passed  through  it. 
Nv^>»v\vr  i{ipid  the  current,  the  Gas  is  completely  ab- 
\o*^tHj  ;  ^o  that  when  it  passes  by  the  Fmall  tube  which 
»-44i;ll4  K^  lerminate  the  larger  one,  it  may  be  concluded 
ia<«j  ihc  IVnt-Oxifle  of  Rarium  is  formed.  It  is,  however, 
uvii  »o  vvuiinue  the  current  for  seven  or  eight  minutes 
iu*Mc.  Ifcrn  the  tube  being  nearly  cold,  the  Deut-Oxide, 
nbuh  la  ol'j»  light  gniy  colour,  is  taken  out,  and  preserved 
iu  NiopiKTOii  bottles. 

"  K  A  ciTtain  quantity  of  Water,  for  example  four  pints, 
Ik  then  li'ki  II :    to  which  is  added  as  much  pure  and 
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fyming^  HydroclilDric  Acid  as  will  dissolve  200  grainfl  of 
Barytes.     The  acid  golution   i^  put  into  a  g'lii^  with  ai 
root,  and  ice  placed  roiitid   it,  whicli  iniM  be  renewed  a 
it  mells.     Then  ISO  gamins  of  the  Dent -Oxide  nre  to  h^\ 
Tery  sfightly   moistened,  and    rul>bed   by   poitionR  in  aJ 
mortar  of  agate,  or  f^^lass-     As  these  portions  are  reduceJ  1 
into  a  fine  paste,   they   are  to  be  removed  by  a  box-wood 
knife,   and  placed  in  the  flnril  ;  they  will   soon  disisolvaj 
without   effervescence,    especially    if    sli^^litly    agitalcit*] 
When   the  sol nt ion  is  made,   pure  and  concentrated  SuU 
phnric  Acid  is  adtied,  drop   by   drop,  the   tliiid    hein^j 
stirred  at  the  time  with  a  ^Inss  rod,  tintil  there  is  a  sb'ght  < 
excess  of  it,  which  is   easily  known  by  the  properly  pos- 
seted by  the  SulphiUe  of  Barytes  formed  at  the  moment« 
of  readily  depositing  in  flocciili :  then,  as  at  firsts  a  fresh  I 
quantity  of  Deut-Oxide  is  dissolved  in  the  flnid,  which  m 
again  precipitated  by   Snipburic  Acid,     The  Deut-Oxide 
is  always  easy  to  distint^uinh   from  the  Sulphate,     It  is 
is  important  to  add  enough  Sulphuric  Acid  to  precipitate 
all    ifie  Barytes,    but  not  too  much.     If  enough  is  not 
added,  the  fluid  filters  with  difficulty,  and  slowly;  if  loo 
much  is  added,  the  filtration  also  goes  on  badly*     On 
arriving  at  the  exact  point  mentioned,  the  filtration  takes 
place  with  the  utmost   facility.     When  the   filtration  is 
completetl;  a  snudl  ouantity  of  coTiimon  Water  i^  to  be 
passed  through  the  filter,  and  added  to  the  first  fluid  ;  in 
this  way  the  latter  does  not  lose  in  volume  :    then,  thatt 
nothing  may  be  lost,  it  is  necessary  to  spread  the  Mter  on 
a  glass*  plate,  to  separate  the  snbstance  from  it,  diffuse  ft 
through  a  small  quantity  of  fresh  Water,  and   filter  it* 
The  Water  thus  obtained  is  but  slightly  charged,  but  it 
is  useful  to  wash  the  future  filters, 

•*This  operation  being  finished, another  is  made  exactly 
snnilar  to  it,  i.  e,  Dent-Oxide  of  Barium  is  to  be  dissolved] 
in  the  fluid  ;    the   Barytes  is  to   be  precipitated   by  SuF- 
jihuric  Acid,  and  so  on  ;  and  the  fluid  is  not  to  be  filtered.] 
until  after  two  solutions,  and  two  precipitations.     It  is  oil  I 
this   new   filter  that  the  Water  obtained  by  washing  tbft 
precipitate  in  the  preceding  operation  is   to   be  ]K>nredjj 
after  which  fresh  weak    water  is  procured  by  washing" 
the  matter  on  the  last  filter* 

*•  The  second  operation  is  followed  by  a  thirds  that  by  a 
fourth,  and  thus,  until  the  fluid   is  tufficiently  cbargfed 
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with  Oxygen.  By  using  the  quantity  uf  Hyilro-chtortc 
Aciil  uientioiic?^,  S(l  ounces  of  Deut-Oxide  of  Barium 
HMV  be  op  em  led  on,  and  a  fluid  will  be  obtained  charg-ed 
*¥illi  £5  or  30  times  its  volume  of  Oxygen.  If  it  is  re- 
ciuired  to  be  further  oxygenized,  more  Hydro-chhvric 
Acid  must  be  added* 

**  I  have  luany  times  succeeded  by  this  means  in  charg- 
ing the  fluid  with  1S5  times  its  vobinje  of  Oxygen,  but  t 
added  Acid  euoufth  to  dissolve  463  grains  of  the  Dent- 
Oxide,  being  careful  also  to  preserve  the  acidity  such, 
that  at  the  end  of  the  operation  I  could  dissolve  about 
S09  grains  of  the  Deut-Oxide,  without  the  aid  of  Sul- 
pburic  Acid  ;  but  1  have  ascertained  that  when  the  fluid 
contains  nearly  50  volumes  of  Oxygen,  it  allows  so  much 
Gn&  to  escape  from  one  day  to  the  next,  that  there  h  no 
advantage  m  continuing  to  oxygenate  it  by  the  Deut- 
Oxide. 

'*  5,  When  the  fluid  is  oxygenated  up  to  the  required 
point,  it  is  to  be  saturated  with  Deut-Oxide,  retaininij;-  it 
Btthe  same  lime  in  ice.  Abundant  flocculi  of  Silex  and. 
Alumine  soon  separate  from  it,  which  are  generally 
coloured  yellowish-brown,  by  a  little  of  the  Oxides  of 
Iron  and  Manganese*  The  whole  should  then  be  thrown 
quickly  on  a  cloth,  inclosed  in  it,  and  strongly  com- 
pressed. This  operation  cannot  be  done  well  except  by 
two  persons,  and  should  be  performed  rapidly  ;  for 
though  there  is  but  a  very  minute  quantity  of  Oxide  of 
Manganese,  it  is  suHicient  to  produce  a  considerable  dis- 
engagement of  Oxygen- 

**  &  As  the  fluid  which  has  passed  the  cloth  may  still 
retain  a  small  quantity  of  Silex,  Iron,  md  Manganese, 
and  as  it  is  necessary  to  separate  all  these  isubstances,  it 
is  again  to  be  surrounded  by  ice^  and  Barytes  Water 
added  to  it,  drop  by  drop,  the  whole  being  stirred.  If, 
when  the  Barytes  is  in  such  exc€*%s  m  to  be  slightly  sen- 
sible to  coloured  paper,  there  is  no  precipitate,  it  proven 
that  all  the  Oxide  oi  Iron  and  Manganese  are  separated  ; 
if  they  have  not  been  completely  separated  in  the  pre- 
ceding operation,  they  will  by  this, 

^  immediately  on  the  separation  of  them,  the  fluid  must 
be  placed  in  two  or  three  filters  ;  for  the  Oxide  of  Mau- 
ganese  disengages  so  much  Gas,  that  it  cauuot  be  removed 
loo   quickly*     Sometimes    double    filters  are    required^ 
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becatif&e  the  Gas  separating  the  paper,  Icars  those  that 
are  ^'ng'fe*  Sonietime<ii  also,  to  avoid  loiiscs,  the  stimll 
qiiniittties  which  remaifi  m  the  filters  first  used,  must  be 
plac<?d  on  fresh  filters.  Afterwards  all  the  filters  should 
he  ooriipressed  in  a  clothi  to  separate  the  water  from  them. 
T1io.se  which  contain  a  comparatively  considerable  portion 
of  MangTinese,  become  so  not  as  to  burn  the  hand. 

**  7.  The  fluid  which  now  contains  only  Hydro-chloric 
Acid,  Water,  and  Oxygen,  is  placed  in  the  fflatus  it  was 
first  prepnred  in,  ami  its  temperature  lowered  by  ice*  as 
before.  Then,  stirring  it  continually,  Sulphate  of  Silver, 
prepared  by  dissolving  Oxide  of  Silver  in  Sulphuric  Acid, 
m  to  be  added,  by  small  c|uantitics  at  a  time  ;  and  it  is 
essenttal  that  the  Sulphate  contains  no  free  OxJde«  The 
Sulphate  h  decomposed  by  the  Hydro-chloric  Acid»  and 
iJiere  results  Water,  Chloride  of  Silver  which  precipitates^ 
and  Sulphuric  Acid  in  place  of  ihe  Hydro- chloric.  When 
the  riuantity  of  Sulphate  of  Silver  added  is  sufftcient  to 
decompose,  perfectly^  all  the  Hydro-chloric  Actd,  the 
fluid  suddenly  becomes  4^1etir ;  until  that  is  the  case,  it 
reniriiiis  turbid.  An  it  j«  required  that  no  Hydro-chloric 
Acid  should  remain,  so  also  uo  excess  of  Sulphate  of 
Silver  should  be  present;  and  therefore  the  fluid  must 
be  tested  successively  by  Nitrate  of  Silver  and  Muriatic 
Acid,  very  small  quantities  of  the  fluid  bein^  used  for 
this  purpose. 

'•  When  the  proportions  are  well  adjusted,  the  fluid  is  to 
be  passed  through  a  fdler,  and  the  filter,  after  being 
allowed  to  drain,  is  to  he  compressed  in  a  cloth*  The 
fluid  obtained  by  the  compression,  mubt  be  again  passed 
through  a  filter,  in  conse<juence  of  a  slight  degree  of 
turbid  n  ess. 

•*  8*  The  object  of  the  preceding  operations  has  been  to 
obtain  a  fluid  composed  of  Water,  Oxygen,  and  Sulphuric 
Acid,  Ikit  this  acirl  niu^t  be  separated  ;  for  this  purpose 
the  fluid  is  put  into  a  glass  mortar,  surrounded  by  ice, 
and  slaked  llarytes,  very  pure  and  finely  powdered,  is  to 
be  added  by  small  portions  at  a  time;  it  is  to  be  rubht^d 
again  in  the  glass  movtar,  and  m  hen  it  is  all  uoite<l  to  the 
acid,  a  fresh  portion  is  to  be  added.  When  the  fluid 
Rcarcely  reddens  Litmus  Paper,  it  is  to  be  filtered,  and  the 
filter  compressed  in  a  cloth;  lhen^  after   having  united 
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^l^lly,  btii  wlteii  the  Oxygenated 

any  uior©  Water,  bubbles  frw- 
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then  observed,  is  in  part  occasioned  by  the  disengagement 
of  Ghs  from  the  Sulphuric  Acid,  belonging  to  a  portion  of 
the  Oxygenated  Water  which  has  been  evaporated. 

"  The  fluid  may  be  known  to  be  in  the  most  concentrated 
state  possible,  when  it  gives  four  hundred  and  seventy- 
five  times  its  volume  of  Oxygen  at  the  pressure  of  30 
inches,  and  temperature  of  57.2  Fahr.  This  proof  is 
readily  made  by  taking  a  small  tube,  on  which  a  line  is 
marked,  and  Riling  it  with  the  fluid  up  to  the  line,  and 
then  diluting  this  quantity,  which,  in  my  experiments 
was  always  yj^  of  a  centilitre  (0,030514  of  c  :  i ;)  with 
twelve  times  its  volume  of  Water,  and  decomposing  a 
certain  quantity  of  this  last  fluid  by  Oxide  of  Manganese. 
This  last  experiment  consists  in  filling  a  tube  15  or  16 
inches  long,  and  7  or  8  lines  wide,  with  Mercury,  to 
within  an  inch  of  the  top  ;  then  introducing  the  portion 
of  diluted  fluid,  of  Avuich  the  analysis  is  to  be  madot 
using  for  this  purpose  a  small  tube  of  known  capacity, 
afterwards  filling  the  tube  with  the  Water  used  to  wash 
the  small  measure,  or  partly  with  Mercury,  and, then,  by 
closing  the  tube  with  a  valve  covered  with  tallow,  invert- 
ing it,  and  passing  in  a  little  Oxide  of  Manganese  diflTused 
in  Water.  The  Oxygen  will  be  immediately  disengaged, 
and  nothing  further  is  required  than  to  close  the  tube 
with  the  hand,  and  shako  in  different  directions,  that  the 
contact  of  the  Oxide  of  3Ianganese  and  the  Water  may 
be  ensured,  and  to  measure  the  Gas." 

Observations.  Oxygenated  water  is  colourless  and  is  devoid 
of  smell  in  ordinary  circumstances,  but  has  a  particular  odour  in 
vacuo.  It  acts  on  the  skin  liice  a  sinapism.  Its  specific  gravity 
is  1.463,  and  when  poured  into  common  water,  it  is  seen  to  flow 
down  through  it  like  a  syrup,  although  very  soluble.  It  imme- 
diately acts  on  the  epidermis  of  the  skin,  rendering  it  white,  and 
producin;^  smarting,  which  varies  in  duration  according  to  the 
quantity  of  the  fluid  placed  on  the  skin  ;  if  it  is  considerable,  or 
if  fresh  portions  are  added,  the  skin  itself  is  attacked  and 
destroyed :  applied  to  the  tongue,  it  whitens  it  also,  thickens  the 
saliva,  and,  with  regard  to  taste,  produces  an  etlect  difficult  to 
describe,  but  which  resembles  that  of  an  emetic.  Its  action  on 
the  oxide  of  silver  is  very  \iolent.  Each  drop  suffered  to  fall 
into  dry  oxide  of  silver  produces  a  real  explosion,  and  so  much 
heat  is  produced,  that,  in  a  dark  place,  the  evolution  of  light  is 
very  sensible.  Besides  the  oxide  of  silver,  there  are  several 
others  which  act  with  violence  on  Oxygenated  Water,  as  the 
peroxides  of  manganese  and  of  cobalt,  the  oxides  of  lead,  plati- 
num, palladium,  gold,  iridium,  &c.    Many  metals,  when  finely 
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divided,  also  prodoce  the  tame  phenomena ;  and  among  othen^ 
silver,  platiaani,  gold,  osmium,  iridium,  rhodium,  and  palladium. 
la  all  ttiese  cases,  the  oxygen  added  to  the  water  ii  disengaged  ; 
and  somotiBies  that  of  the  oxide ;  but  at  other  times,  a  part  of 
the  «»x^imi  combines  with  the  metal  itself,  as  with  arsenic, 
vM^vbdenum,  tungsten,  and  selenium.  These  metals  are  acidified 
A«i|«cnil>,with  the  production  of  light 

cccclxvi. 
Htdeogen  6a8. 

Into  a  tubulated  retort  jput  an  ounce  and  a  half  of  Iron 
FQhurs  and  pour  over  them  the  same  quantity  of  Sul- 
phuric Acid,  diluted  with  eight  ounces  of  Water.  Now 
place  the  beak  of  the  retort  directly  under  one  of  the  per- 
tbrations  of  the  pneumatic  shelf,  which  is  to  have  a  jar  or 
iMittle  filled  with  Water  inverted  iinmediatelv  over  it. 
The  Gas  will  be  extricated  in  the  retort,  and  from  its 
levity  will  ascend  in  the  jar,  bubbling,  and  displacing  the 
Water.     In  this  way  successive  jars  may  be  filled. 

Where  it  is  not  convenient  to  use  the  pneumatic  trough. 
Hydrogen  Gas  may  be  procured^with  much  economy,  by 
using  a  wash-hand-bason  and  other  simple  apparatus* 
according  to  the  following  figure : 

A,  the  phial 
containing  the 
diluted  acid 
and  the  filings; 
B,  the  bent 
tube :  c,  the 
shelf;  D,  the 
receiving  ves- 
sel ;  and  e,  the 
bason  answer- 
ing the  purpose 
of  a  pneumatic 
trough. 

Observatitms.  In  this  experiment,  the  water  in  combination 
with  the  acid  oxidises  the  iron  filings,  and  is  thereby  deprived 
of  its  oxygen ;  for  in  order  that  the  metal  may  be  dissolved  by 
the  acid,  it  must  be  first  oxidised,  and  for  that  purpose  it  rapidly 
abstracts  the  oxygen  from  the  water,  by  which  means  the  water 
is  decomposed,  and  the  hydrogen  is  set  free. 

A«  it  IS  necessary  to  fill  bladders  with  hydrogen  gas  for  th# 
purpose  of  experiment  (as  in  the  combustion  of  hydrogen),  the 
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following^  cut  is  inserted  to  exhibit  the  mode  of  filling  them. 
Bv  Uking  the  jar  a  from  the  shelf,  and  pressing  it  downwards 


in  the  water,  the  gas  issues  from  the  cock  b  into  the  cock  c,  and 
enters  the  empty  bladder  d,  which  is  consequently  inflated. 
When  the  bladder  is  quite  full,  both  cocks  are  to  be  turned,  to 
prevent  escape  of  the  gas. 

CCCCLXVII. 

Hydrogen  Gas  obtained  by  the  decomposition   of 
Watee  bv  RED-Hoy  Iron. 

Another  method  of  procuring  Hydrogen  Gas  is,  by  pass- 
'inff  the  steam  or  vapour  of  Water  through  a  red-hot  iron 
tube,  as  follows.  Pass  a  gun-barrel  (the  breech  of  which 
has  been  cut  off)  through  a  furnace  (as  in  Plate  llth),  and 
apply  the  beak  of  a  retort  which  is  half  6lled  with  Water 
to  one  end  of  it.  Place  the  retort  upon  a  stand,  and  apply 
a  lamp  under  it.  Now  affix  to  the  other  end  of  the  tube 
or  gun-barrel,  a  bent  tube  connected  with  a  receiver. 
The  Water  passing  in  the  state  of  steam  over  the  internal 
surface  of  the  red-hot  barrel,  will  be  decomposed ;  its 
Oxygen  uniting  with  the  Iron  forming  Oxim  of  Iron, 
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yfhlhi  tlip  HyflrOj^fn  is  set  free.  Tlie  same  results  will  take 
place,  when  an  eartlieri  lube*  eontaiiiiiig'  Imii  Filings,  b 
used.  If  the  Filitii^s,  which  have  teen  thus  oxidised, 
be  afrerwanis  weighetl,  they  will  be  fbimd  to  have  in- 
creased one-thiril  more  than  their  ori^innl  weight. 

Ohe^rnthng,  By  this  experiment  it  is  obvious  that  hydrogen 
constitutes  one  part  of  water;  and  if  the  oxidised  liNnjj^a  he  sub- 
nutted  to  i^rcat  Iieal»  they  will  %l\c  t^ut  thr  oiher  cnnsiiluiMit  of 
wafer,  viz.  tlic  oxygen,  which  thry  rcet'ivt'd  by  tJic  decomposition 
above  illustrated.  Hetiee,  l>y  this  ituHfysiSf  water  is  proved  to  bo 
a  compound  body  :  and  to  banish  aU  doubt  of  the  really  wonder- 
fal  la*^t  that  tlics*^  two  pases  coalesce  to  form  this  salubrious  and 
umversally  supplied  lluid,  sifjufiesis  has  been  bad  rccijurse  to  : 
that  is,  the  two  g^ases  have  been  burnt  tog-ether  ;  or  rather  th© 
hydfogen  has  enicred  into,;ind  continued  in  a  slate  of  aetiTe  com* 
bullion  by  n  coniinucd  supply  of  oxygen*  and  the  result  h»s  been 
the  formation  of  uater.  This  surprisin^v  but  plea»in^  ellect  is 
detailed  in  experiment  ID4,  and  the  apparatus  is  exhibited  iu 
Plate  la 

Red-bot  charcoal  likewise  has  the  power  of  decomposing- 
water;  and  there  can  be  little  douht,  that  when  water,  in  fjuiiiiti- 
ties  so  small  as  those  emitted  from  a  common  enjjjiue^pipr,  aie 
thrown  upon  burninjif  houses,  the  beams,  &c.  ^  hich  are  sutl'crinfc 
a  rapid  conversion  into  charcoal,  deconij»ose  it  as  fai^t  as  it  ia 
tbrown  upon  them  ;  thus  setting  immense  volumes  oi'  hydrogen 
free,  which  of  courie  take  fire  as  soon  as  they  are  evolved,  and 
add  greatly  to  tlie  combustion. 

CCCCLXVJIL 

To  TBOCtiKE  Nitrogen  Ga6. 

Wash  a  piece  of  Beef  well,  and  cut  it  into  very  small 
bits  ;  put  (hese  into  n  fttbuhitt^d  retort  and  place  them 
aver  a  lamp.  Now  pour  in  some  dilnled  Nitric  Acid,  and 
insert  the  beak  under  a  receiver  standino^  on  tlie  t^Iielf  of 
a  pneumatic  troufrh.  Nitrogen  Gas  will  come  over,  and 
fill  the  glass  or  glaAl!^. 

Observ€ttioiti,  Nitroj^en  pas  is  somewhat  llphter  than  atmos- 
pheric air,  of  which  it  fnnns  ahonl  Ibree-lourths.  It  exists 
abumhintty  in  nature,  is  the  peculiar  and  almost  cliAractertsiio 
infrrediont  of  animal  matter,  the  basis  of  the  nitric  aeid,  and  one 
of  the  conslitm  nls  of  aniniunia  ;  it  is  capable  of  indefinite  con- 
densation and  expansion,  like  atmospheric  air. 

CCCCLMX. 

Chloaine  Gas. 

Put  an  ounce  of  pulverized  Oxide  of  Jlang^nese  into 
retort,  and  pour  over  it  9,  ounces  of  Mtjriatic  Acid.     Nt»w 
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{)]ace  the  retort  on  a  ringf«  belongirijnr  to  a  stand,  over  a 
amp,  as  in  Plates  2  and  13,  and  apply  the  beak  to  one  of 
the  nol68  in  the  pneumatic  shelf,  taking'  care  that  a  jnr  of 
Water  is  over  the  hole.  .  The  Gaa  will  soon  come  over 
•pd  displace  the  Water  IP  the  jar;  thenar,  when  empty 
«f  Water,  and  full  of  Gas,  must  be  received  on  a  plate  or 
■ancer,  and  set  aside  fur  use ;  and  other  jars  uiny  be 
filM  in  sttccession.  If  bottles  are  the  recipients  of  this 
Gas,  care  must  be  taken  to  cork  them  well  before  they  are 
taken  from  the  trough. 

Ohservations,  Chlorine  gzs  may  also  be  obtained  in  the  same 
manucr  (namely,  by  the  use  of  a  hand-bason  and  flask)  as  oxygen 
gas.  This  gas  ni:i>  also  be  obtained  by  substituting  the  red 
oxide  of  lead  for  the  oxide  of  manganese. 

In  all  these  modes  for  the  preparation  of  chlorine  gas,  it  is  evi- 
dent that  the  muriatic  acid  acts  so  upon  the  oxide  as  to  cause 
its  own  hydrogen  to  combine  with  the  liberated  oxygen,  and  form 
water ;  while  the  chlorii^c  (which  was  the  other  component  of  the 
add)  assuming  the  elastic  form  by  combination  with  the  caloric 
disengaged  by  the  mutual  decomposition,  is  evolved  through  the 
water  and  received  into  the  jars. 

It  is  necessary  to  be  observed  here,  that  chlorine,  and  all  other 
ga^s  readily  absorbable  by  water,  should  be  received  over 
■wmiry,  in  a  trough  made  for  the  purpose  of  containing  from  a 
docen  to  twenty  pounds.  These  troughs,  which  are  made  of 
east-iron,  are  so  contrived  as  to  render  this  small  quantity  of  the 
'floid  metal  sufficient  for  experimental  purposes  (see  Plate  2). 
,Tbe  annexed  cut  exhibits  the  mercurial  trough  in  its  most  im- 
proved condition.  The 
apparatus  itself  may 
be  had  of  Mr.  New- 
man, Chemical  instru- 
ment maker,  Lisle-st. 
Leicester-square,  Lon- 
don.—a  is  a  varnish- 
ed tin  tray  to  prevent 
a  waste  of  any  mer- 
cury which  may  over- 
flow ;  G  a  retort,  with 
tube  and  stop  -  cock, 
commumcHting  with 
the  conductor  b,  and 
the  bell-gla!(s  f,  for 
the  reception  of  the 
gaa :  c  and  h  arc  also 
a  retort  and  receiver 


for  preparing  tlie  gas  w 
on  a  small  scale  ;  d  is   >^ 


tba    trough    containing  the  mercury  ;    and    i  is  a    detonating 
tube  for  the  explosion  and  condensation  of  the  gases. 
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CCCCLXX* 
To   IMPAE6NATS    WaTEE    WITH   CrLOJUITK* 

For  this  purpose,  nothing  further  ia  necessary  on  com* 
nion  occasions  than  to  pour  some  distilled  Water  into  m 
jar  or  larc[e  phial  containing  Chlorine,  and  to  agitate* 
them  together. 

The  solution  of  Chlorine  will  be  of  a  ^eenish  yellow 
colour,  M^hen  Chlorine  and  Water  are  left  in  contact^  ao 
absorption  (but  rather  slowly)  takes  place. 

Obtervationt.  AH  ^ascf,  with  which  it  may  be  required  to  im- 
prei^ate  water,  should  be  pasjsed  through  a  series  of  Woolfc'i 
bottles  or  receivers  (see  Plate  4)  ;  as  whatever  (quantity  of  gas 
refusrs  to  ct^mbine  witli  the  water  in  one  vessel,  is  at  liberty  to 
pass  through  a  connecttng^  tube  into  the  oeKt,  and  lo  on.  To 
some  of  these  receiver*  there  are  safety-tubes  attached,  in  wbicli 
there  h  a  globule  of  mercury  which  can  be  raised  by  the  gas,  to 
that  whilst  the  apparntu*  ^ire  preserved  from  bur^tiug,  there  \% 
none  of  the  j;as  allowrd  to  cseaiKs.  Although  this  mode  is  eicpen- 
sive,  it  is  iftill  thu  most  elcj^^ant  ooe,  and  by  far  the  most  certain 
for  obtaininjj  accurate  rcjjnlts 

CCCCLIXl. 

Iodine  Vafouh, 

Put  a  small  quantity  of  Iodine  tiito  a  retort,  and  hold 
it  over  a  lamp  :  when  heated  considerahly  (about  JJOO*)  a 
very  heautifid  vapour  or  Gas  will  rome  of  er,  which  may 
be  received  in  jars  on  the  pnenmaUc  shelf,  over  Water* 

cccchxxn. 

Cabbonic  Acid  Gab. 

Into  a  glass  tumbler  put  half  an  ouoce  of  powdered 
chalk,  and  add  to  it  a  drachra  of  Sulphtiric  Acid.  Very 
! title  ag;itation  will  take  place  owing  to  the  want  of  power 
wirirh  the  acid  hm  to  diHuse  itself  amon^  the  particles  of 
chalk.  But  if  the  tumbler  lie  owe-third  filled  with  Water, 
the  arid  will  hastily  combine  uitli  it,  and  thuft  bec(?miiig 
dtliitetl,  Will  present  so  large  a  surface  to  the  chalk,  as  to 
attar k  it  at  all  paints,  *?eizing  the  lime,  and  driving  off 
tlie  Carbonic  Acid  with  great  effervesceiicep  Hy  holding 
the  nose  over  the  tumbler^  the  pecuhar  odour  of'^the  Car- 
bonic Acid  may  b^  perceived.  When  tli«^  effervescence 
18  at  an  endt  a  white  powder  will  8uhside  at  the  bottom  of 
the  tumbler,  which  k  tSutphate  of  Lime. 
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fOhMtrration.  If  a  piece  of  moistened  litmui  paper  be  held  0¥er 
the  tumbler  duiiuif  the  disen|Bfa|f€ment  of  tlie  gas,  it  will  be  red- 
dened by  H,     This  proves  the  g^as  to  be  acid. 


^f 
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PftOI^gCTIOII   OF  CaBBONIC    AcTD  GaS    BY   CoMBCSTIOK* 


IintiifTse  a  piece  of  ignited  Chfir€or*I  in  a  jar  of  Oxygen 
Cafi.  A  very  beautiful  and  rapid  combii^tron  will  jmoie- 
dialelj*  take  place.  The  Charconl  will  at  Inst  be  congumed, 
and  o(  coui^e  Ihe  combustion  wilt  cease.  On  inspection,  tbe 
^lass  will  be  found  filled  with  Carbonic  Acid  Gas-  Tliis 
Gas  will  be  absorbed  by  quick  lime,  or  by  lime  water 
(wliich  it  will  render  turbid)  placed  at  the  bottom  of  the 
jar;  from  this  combination  it  may  aftemards  be  expelled 
by  diluted  Sulphunc  Acid,  That  Carbonic  Acid  has 
been  formed>  may  also  be  proved  by  the  extinction  of  si 
omdle^or  taper  name. 


CCCCLXXIV* 


To  mot  VRE    Caebokic  Acip  Gas  in  Quantity   evw- 

PICtEKT    FOR    THK    PURPOSES    OF    ExPEftlMKNT* 

Put  four  ounces  of  powdered  Chalk  into  a  tubulated 
g]aii8  retort^  and  pour  over  it  four  ounces  of  diluted  Sul- 
phur jc  Acid.  The  acid  will  seize  upon  the  Lime*  forin- 
iD?  Sulphate  of  Lime,  and  will  expel  the  Carbonic  Acid, 
which  may  be  received  in  glassea  m  a  pneumatic  trough, 
or  in  a  bladder  in  a  collapsed  state  attached  to  the  beak  of 
the  retort  If  a  bladder  be  usedt  smaller  quantities  of 
the  Chulk  and  Acid  may  be  employed. 

Obirrvtrtiims.  Various  kinds  of  apparatui  bRTe  been  used  for 
impreg^natin^  wafer  with  carbonic  acid  ^as.  In  Plate  3,  tbere  i» 
one  invented  by  Dr.  Nooth^'  and  In  plate  9  there  is  a  modification 
of  Jt»  on  a  larger  scale,  Plate  16  represents  an  apparatus  used  in 
France,  which  is  merely  a  icries  of  Woolfe*s  bottles  connected 
with  each  other  by  raeani  of  glass  tube.i.  There  are  aJto  iafety 
tubes  affixed,  to  prevent  the  bars  ling  of  the  apparatus. 

Water  impregnated  with  carbonic  acid,  should  not  be  made  in 
co|fpcr,  or  indeed  in  any  metallic  vessels,  as  it  rapidly  disflolves 
that  metal.  The  acid  shonid  aJso  be  pa/tsed  through  some  atkalioe 
tolntjon,  which  wilf  separate  from  it  &ny  sulphniouf  Yap  our  which 
Dii|:ht  bo  apt  to  come  over  with  it 
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ccrcLxxv. 

COKVENIKNT      AKD     SIMPLE     JilOUK     OF     iMFnEGNATIKG 
WATEft    WITH    CaKRONIC    AciD    GaS. 

According  f o  llie  following  fi^jure,  suspend  an  air  tight 
barret  a,  Laving  a  cock  i*,  and  a  handle  e,  between  iwo 


pillars  1  I  ;  attncli  to  one  side  a  lube  g  g  h Jiving-  a  cock 
c,  passino'  thrDiif>h  a  vnrnif^Ued  air  tiglit  bellows  d^  into 
a  bottle  F;  llie  bollfp  liana  cork  H,  and  on  the  top  of 
the  bellowB  the  weitrhi  e  is  to  be  occasionally  placed  ; 
the  tuhe  is  to  open  into  the  billows  nnd  ag-ain  further  on 
into  the  barrel.  When  the  apparatus  is  to  be  used»  pt»ur 
distilled  or  Nprintr  Watf  r  inio  tne  hung-liole  m,  until  tlie 
barrel  is  halt  tilled  ;  then  pnt  in  an  air  figlit  bnn|^,  and 

tiare  over  it  a  jointed  hoop,  ^*hich  is  to  be  locked   by  a 
nch  pin  to  prevent  ihe  btmg  from  being  forced  out  by 
lihe  elastic  force  of  t!ie  Gas,     Now  pour  into  the  (ubnlure 
[of  the  bottle  some  diluted  Sulphuric  Acid  over  a  quantity 
of  powdpred  Carhonnle  of  Lime  (chalk).     The  Carbonic 
Acid  generated  in  the  bottle  will  ascend  through  the  fnhe 
into  the  bellows,  which  w  ill  rise  from  distenKion,     When 
l^the  bdlows  is  full,  the  cock  c  is  lo  be  turned,  and  tbe 
^weight   E  is  to  be  placed  noon   the  top  of  the   bellowiSf 
I'which  will  of  course  press  tne   Gas  downwards  through 
l^he  tube  into  the  barrel.     As  this  Gaw  is  readily  absorb- 
able by  Water,  that  in  the  barrel  will  soon  be  impregnated 
by  it ;    but   more  esapecially  when   ihe  barret  rs  quickly 
turned.     Stone  bottles  quickly  filled  with  this  Carbonfiled 
I ^  Water  will  preserve  it  good  and  pure  for  many  months^  if 
tbe  corks  are  bound  down  by  copper  wire- 

Obswrvattoiu,    There  urt  irariou^  cstablishnienls  in  London,  and 
elsewhere^  where  carbonjited  water  ii  fold  as  a  bevcrag:c.     Olb^r 
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liqnars^  fttch  ai  spirituous,  »»Gc1iariiiCy  and  iirotnatic,  ar«  also 
luipreKuatcH  by  tbi.i  %&$.  In  the  larpe  vavj  lliese  are  saturated 
under  a  considerable  pressure,  whirh  Ls  reduct^d,  in  part,  on  the 
Uiiuorss  beini^  l)OttU'd.  T\w  decantation  1%  cRected  by  aloppinf; 
llie  muulh  of  ilic  bottle  or  j^r  witli  a  perforated  cork,  leather^ 
&e.  throii};b  wliich  the  decanting-  tube  paK!;e8>  80  that  on  openinf^ 
Uie  cork,  the  aerated  lir|uor  rushes  into  the  bottle,  till  resisted 
by  the  eondt  nsaiion  of  the  atmosplieric  air  it  oripnally  contamed; 
and  a  j  orliofi  of  earbonii:  acid  ^as  is  cxtriraled  during  the  cHbrt. 
Whin  fulU  the  botite  may  be  withdraun  and  slopprd  with  ease, 
by  letting  oti  slowly  a  small  portion  of  the  fixed  air  eonlaJned 
before  itf  removoL  In  some  cases  the  deeanlin^r^oek  is  con- 
sfriicted  »o  as  to  alJovv  tlie  stopper  to  pass  into  the  bottle,  &c. 
I  reviQusly  to  its  removal  from  the  flat  air-tight  titting*  by  which 
means  the  eutire  pressure  may  be  retained. 

CCCCLXXVI, 

Extemporaneous    Prepabation  of  a  Salike  CAEia* 
NATED  Draught. 

Pulverise  1  ounce  of  Citric  Acid,  and  divide  it  into  ^ 
pr^it*  ;  that  is,  S4  sn  upfps,  wliicli  are  to  be  put  into  sepa- 
rate *imM  pnperR  (blue  paper  ^vifl  bo  best,  oh  tlie  sicid 
will  He  thus  known  ironi  tlte  Alkaline  Salt,  whirh  we  t^hnW 
presently  ni»tiro).  Pulverise  idso  1  ounce  of  the  Sub- 
CarbonMte  orSodti,  and  Jivirle  it  into  2i  like  packages  in 
white  paper.  W'ben  the  drnu<tht  is  to  be  prepared,  put  I  he 
Carbonate  into  a  tumbler,  Inilf  filled  with  spring  or  filtered 
Water  :  when  this  is  completely  dissolved,  add  the  acid» 
which  will  iininediately  cause  an  etTervescing-  discharge 
of  Carbonic  Acid,  During;  this  eJiervescence  swallow  the 
draught ;  it  wdl  be  found  very  refreshing  in  warm 
weather. 

Obsttrations.  It  must  be  kept  in  mind,  that  the  above-men- 
tioned draught  is  not  purely  carbonated  water,  for  it  holds  a 
quantity  of  citrate  of  soda  in  solution*  'i'liis,  however,  is  far 
^m  hcing^  unpleasant. 

A  similar  preparation  may  be  made  by  usioj^  tartarie  acid 
instead  of  the  citric.  Here  there  will  be  a  discharge  of  carbooic 
acid  gas,  and  a  solution  of  tartrate  of  soda 

Many  naturally   acidulous  springs  owe   their  piopcrties  chiefly 
to  carbonio  arid;    llit^y  spwrkle  when  drawn  from  the  spn'nif,  or 
when  pourtd  iulo  a  glass,  havinif  an  acidulous  tustc,  but  become 
vapid  Hhen  exposed  to  the  air.     Besides   free  carbonic  acid,  on 
jilK:  presence  of  which  their  (|ualities  dejjend,  these  waters  contain, 
netally,  carbonates  of  sodii,  lime,  magnesia,  and  iron  ,  and  some- 
muriate  of  soda.     Some  are  li-ffrw,   others  coW.    The  most 
feci ebra led    of  these    spring^s   are    Pyrmont,   Seltzeti    Spa,    and 
rCarbbad* 
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cccclxxvii* 

Nitrous    Gas. 

Thig  Gas  may  be  procured  by  putting  liiilf  an  ounce  of 
Mercury  or  Copper  fS lings  into  a  tubulated  retort,  and 
poyringf  over  them  an  ounce  of  diluted  Nitrous  Acid.  Jn 
combining  with  the  Metal,  a  consideroble  qunntity  of  Gas 
will  be  evolved,  which  may  be  received  in  a  jar  over 
Water  or  Mercury  (see  Plate  14), 

CCCCLXXVlll. 

Peeparation  of  NiTKOuji    Ga*    ir   thb    Decomposi- 
TioK  or  Ammonia  and  Oxide  of  Manganese. 

Place  an  earthen  tube  nearly  filled  with  the* Oxide  of 
Manganese,  horizontally  iii  a  furnace,  similar  to  the  one 
used  in  the  de com  position  of  Water  by  means  of  a  gtiti- 
barrel  (Plate  ll)v  Adjust  a  retort  containing  a  solution  of 
pure  Ammonia  to  one  end  ;  letting  it  regt  over  a  lamp  :  to 
the  other  end  lute  a  bent  glass  tube,  one  end  of  which  is  to 
be  placed  under  the  shelf  of  a  pneumatic  trough.  When 
the  Oxide  of  Manganese  hag  received  a  heat  so  strong  as 
to  decompose  it,  kindle  the  lamp,  that  the  Ammonia  mny 
rise  in  vapour,  and  pass  through  the  earthen  tube.  When 
Mome  of  tne  Gases  have  escaped  through  the  Water,  paste 
a  piece  of  Litmus  paper  on  the  inside  of  a  jar^  and  hav- 
ing filled  it  with  Water,  place  it  on  the  i»helf.  As  the 
Nitrous  Gan  fills  the  jar,  the  paper  will  acquire  a  red 
colour.  As  another  test  of  its  bemg  Nitrous  Gas,  pour 
some  Hombergs  Pyrophorus  into  it,  which  will  inflame ; 
or,  as  a  further  proof,  lift  ajar  filled  with  iu  and  expose 
it  to  the  air ;  here^  red  fumes  will  indicate  that  Nitrous  Gas 
was  contained  in  the  jar.  In  the  formation  of  this  Gas, 
the  Nitrogen  of  the  Ammonia  combines  with  some  of  the 
Oxygen  of  the  Oxide,  .whilst  the  rest  of  the  Oxygen  with 
the  Hydrogen  forms  Water. 

cccclxxix. 
Muriatic,  ob  Hydro-Chloeic  Gas. 

Put  au  ounce  of  Muriate  of  Soda  into  a  tubulated  retort 
above  a  lamp,  and  pour  an  ounce  of  diluted  Sulphuric 
Acid  over  it;  the  Soda  leaves  the  Muriatic  Acid  [which 
will  fly  off  in  a  gaseous  form)  and  attaches  itself  to  the 
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Sulphiinc  Acid,  fonning  Sutpbate  of  Sodn.  The  Gas 
may  be  received  in  a  jur,  over  Memiry 

CCCCLXXX. 

EUCHLOKIKE,    OR    PKOTOXIDK    OF    ChLORTNE. 

Pour  one  ounce  of  MuriaHc  Acid,  diluted  with  nu  ounce? 

of  distilled  Water,  over  one  ounce  of  Chlorate  of  Potass 
in  a  retort  placed  over  a  Ijiiiip,  t!ie  lieat  of  which  is  rather 
gentle.  Receive  tlie  Gas  which  ascends,  over  Mercury* 
Tbis  Gas  has  a  yellowish  green  appearance. 

CCCCLXXXI. 

SuLPiiunous  Acid  Gas. 

Pour  two  ounces  of  So  I  ph  uric  Acid  over  an  ounce  of 
Copper  Fibns^s  in  a  j2:hi>is  retort,  and  place  the  retort  on  a 
rinji;;' over  a  lamp  :  when  ebullition  (tnat  is,  the  action  of 
the  acid  on  the  metal)  connnences,  plunge  the  beak 
under  a  bell-glass  stiiuding  ui  a  mercurial  pneumatic 
trough*  A  Gas,  whi  h  is  cbe  SnlphurouK  acid,  will 
H.sceud,  and  displacing  the  Mercury,  will  fill  the  glass. 

CCCCLXXXJI* 

Ammoniacal  Gas* 

This  Gas  is  gfenerally  prndueetl  from  animal  matters, 
and  by  its  readiness  to  conjbine  with  Carbonic  Acid»  we 
are  enabled  to  possess  it  in  a  tangible,  or  concrete  form  as 
Carbonate  of  Ammonia.  The  following  methods  of  pre- 
paring Ammoniacal  Gas,  synthetically,  will  he  found 
amusing  and  satisfactory,  insonmch  as  they  thus  prove 
the  composition  of  this  Cias»  which  by  nnalysis  had  before 
been  accounted  a  compound  of  Nitrogen  and  Hydrogen,  ' 

Put  some  granulateo  tin  into  a  tea-cup,  and  pour  over 
It  a  little  strong  Nitric  Acid,  so  as  to  do  little  more  than  to 
moisten  it.  The  metal  will  be  acted  on  by  the  acid, 
and  red  fumes  of  Nitrous  Gas  will  arise  :  when  this  action 
has  ceased,  pour  into  the  cup  a  little  of  the  solution  of  pure 
Potass  A  very  pungent  vapour  or  gas  will  now  arise, 
which  from  its  odour  may  be  Icnuwn  to  be  Ammonia. 

Observations,  Here  we  must  be  assured  tbat  the  Aaimonin  is 
Ayntlictieally  pro<luccd  by  the  decrmifjusifioji  of  Ibe  substances 
employed ;  for  we  are  aware  that  AauuoBia  itself  did  not 
enter  into  the  composition.  Ammoiiisi  bein^  composed  of  Nilrogro 
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atid  hydrogetij  we  musl  account  for  iU  foriuaiion  by  the  evolution 
of  these  gases  in  such  proportion  as  to  form  It.  Id  the  fir«l 
instance,  however,  the  ammonia  is  not  perceptible  by  its  odour, 
bt^cause  at  the  instant  of  its  fonnationy  it  is  attacked  by  some  of 
the  nitric  acid^and  thus  nitrate  of  ammonia  is  rombined  with  oxide, 
or  nitrate  of  tin.  The  addition  of  solution  of  potass,  bowevert 
by  combining  with  the  nilric  acid,  liberates  the  ammonia  from  itii 
dormunt  state,  and  consequently  its  odour  is  exhaled. 

CCCCtXXXlU, 
PRDDUCTIOK   OF   AmMONIA     BY   THE    HECOMPOBITION    OF 

Water  by  Ikok  Filings,  in  am  Atmqspheis  of 
NiTRO&EK  Gas. 

Prepare  a  jar  of  Nitrogen  Gas*  by  filTiog  it  in  a  Mer- 
curial apparatus,  and  immerse  in  it  qurckly  a  small  vessel 
of  any  kind  containing  some  moistened  Iron  filings. 
Lea^e  it  in  thiis  Rtafe  until  the  Iron  be  rusted  or  oxidated 
by  decomposition  of  the  Water.  When  this  takes  place, 
open  tlie  jar  ;  an  Ammoniaeal  smell  will  be  perceived. 

Ohiervatimt,  In  this  experiment,  the  iron  combines  with  the 
oxygen  of  the  water,  setting  the  hydrogen  free  to  combine  with 
the  nitrogen  in  the  jaf. 

CCCCLXXXIV. 

Frefaratioh  of  a  Solittion  of  AuMomk  iM  Watke. 

Ponr  half  a  pint  of  distilled  Water  over  9  ounces  of 
fresh  calcined  lime,  in  a  large  stone  jar ;  cork  it  close^ 
and  in  the  course  of  an  hour  add  12  ounces  of  Muriate  of 
Ammonia  in  3i  pint8  of  boiling^  Water.  Shake  tbe  whole 
together^  and  when  it  is  cold  pass  it  tfarongh  a  filter. 
Pour  the  solution  into  a  glass  retort,  and  dintil  by  a  sand 
heat  until  18  or  W  ounces  have  come  over  into  the  re- 
ceiver.    Preserve  this  liquid  in  we  11 -stoppered  bottles;. 

Ohtervationt.  Here  the  muriatic  a^id,  bv  mean/i  of  heat«  Icavei 
the  ammoma  to  unite  with  the  lime  ;  the  ammonia  is  conje- 
fluently  vol  a  til  i  ji  e  d . 

Gaseous  ammonia  may  he  procured  by  pnttinfc  I  onnce  of 
pulverised  muriate  of  ammonia  with  2  ounces  of  pulverised 
unslacked  lime  into  n  retort  above  a  lamp,  and  receiving  it  in  the 
mercurial  pneumatic  apparatus ,  or  in  bladders. 

CCCCLXUXV. 

NiTEous  OxiD£  Gas. 

pQl  some  Crystals  of  Nitrate  of  Ammonia  info  a  leCort, 
and  expose  tbcni  to  a  heat  of  about  400".     Allow  some  of 
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iBe  Gfi«  whieli  cotneB  over  first,  to  escBpe  j  and  then  tni- 
merse  the  beak  of  the  retort  under  a  jur  on  the  shelf  of  a 
*Plieiimatic  trough.  The  jar  will  speedily  be  filled  with 
Nitrous  Oxide  Gas  :  it  should  be  well  washed  before  use. 
This  Gas  is  sweet  to  the  taste,  and  possesses  very  peculiar 
properties. 

CCCCLXXXVI. 
AfiSOBPTION   OF    NlTJlOUS    OxiD£    GaS    BY    WaT£R« 

Fill  ajar  with  Nitrous  Oxide  Gas,  and  having  taken  it 
from  the  shelf  on  a  saucer^  place  it  in  a  deep  bason  con- 
taining Water  that  has  been  boiled  to  expel  the  common 
Air,  Cover  the  bason  with  a  cloth,  to  present,  as  nmch  as 
possible,  the  aceess  of  the  atmosphere  ;  ami  let  the  whole 
remain  in  this  state  for  some  time*  Very  soon  the  Water 
will  he  risen  in  the  jar,^ — a  proof  that  the  Ga«  has  been 
absorbed.  It  is  very  remarkable,  that  if  the  jar  be  now 
carefyliy  removed,  and  its  contents  poured  into  a  retort ; 
and  if  the  retort  be  put  over  n  lamp,  tnis  Gas  may  be  reco- 
vered in  the  usmil  way  over  Water.  This  is  a  proof,  that 
thoug'h  Gases  may  be  intimately^  they  are  not  cliemieally, 
combined  with  Water.  When  Water  absorbs  iBUch  of 
this  Gas,  it  ifi  a  test  of  its  purity 

CCCCLXXXVIT. 
AaTirtClAl    KOEMATION    OF    AxifOSPHERIC    AtH* 

Mark  two  larjre  glass  jars  in  snch  a  manner  that  when 
they  are  turned  upside  down,  the  upper  roujpartmenls 
(in  that  position)  shall  be  one-fifth  of  the  w  hole  capacity 
of  each  jar  : — supposin|^  that  each  jar  contains  20  ounces 
of  Water,  pour  out  one>liftb,  that  is,  4  ounces,  into  a  gra- 
duated glass ;  then  cork  the  jars  and  turn  them  upside 
down  ;  now,  mark  on  the  sioe  of  the  jars  how  far  the 
Water  has  descended.  This  mark  may  be  made  with 
Indian  ink  ur  any  water  colour*  Fill  again  both  jars 
with  Water,  aird   place  them   over  a  shelf.     Into  each  let 

{jure  Oxygen  Gas  pass  from  a  retort,  until  the  Water 
alls  to  the  mark  j  now  withdraw  the  retort  and  apply 
another  from  which  Nitrot^en  Gas  issues-  Fill  the  re- 
maining four-fifths  of  each  jar  with  this  latter  Gas  :  when 
they  are  full,  that  is,  when  all  the  Water  is  expelled,  cork 
them   under   Water,   and    withdraw   them  from  the  shelf. 
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Into  ouc  of  tlie  jars  put  an  animal,  such  m  a  mouse,  and 

Into  the   otlicr  a  lighted  taper  ;     cork    iheni  both.     The 
aninml  will  live,  and  t!ie  taper  will  hiirn  as  long  as  eitlier 
of  these  would   do   hy  lieing^  immersed   in  corked    jars  of  ^ 
common  utmospheric  air,  of  the  same  capacity.    These  are 
proufs  l»y  syntliesis  that  Atitioiipheric  Air  i«  composed  of 
four-fifths  of  Nitrogen,  anri  one-tifth  of  Oxygen  (Jas  ;  for 
this  exjierinient  dernonstrales   thai  the^e  proportioiis  are 
eqiiaHy  capable  of  supporting  life  and   coinbiiBtion*  and 
for  the  svanie   length  of  time,  as  Atmospheric  Air:    and' 
that  consequently,  in  the  yrand  Idhoratory  of  nature,  these] 
are     the     proportions     u*sed     in    the    formation    of   tliatj 
Air. — ^The  generally  received  proportions  tif  the  con^ti* 
ttteuts  of  comtnon  Air,  are  S2  of  Oxygen^  to  78  of  Nitre 
gen  Gas,  which  are  almost  m  one-fifth  to  four-fifths. 

Ohten*atioJts.     IJcsides  these  gases,  it  has  bcco  ascertained  that 
others  are  orcasionally  combined  with  it, 

M,  T.  de  Saussore  has  determined,  by  experiment,  the  relalivel 
pToportif>n  of  carbonic  acid  in  the   atmosphere   dtirini^   snmmcrl 
and  winter.     His  method  was,  to  till  a  lar^^t?  glass  jciobe  with  ihoj 
pjr   to  be  examiaed^   and   to   put  into  it   a  ijiiitntity   of  ban  tea 
water.     The  earbonie  acid  in  the  air  wa^  detenniiied  by  tlie  quan- 
Itty  of  carbonate  of  tiarytes  fornied.     In  wintef  lt),(KJl)  uieasufe* 
of  air  in  volnine  pivt  a  nicaii  of  4*^9  parts  of  carbuoic  acid  g:a8. 
In  summer  ttie  saine  nixmber  of  measures  gave  7.13  parts. 

CCCCLXKKVIil 

Absorption  of  Air  Axn  other  Gases  by  Charcoal. 
If  three  or  four  piect^s  of  very  dry  Charcoal  are  put 
under  a  sundl  bell-;;lasH  which  is  placed  over  Mercury*  it 
wilt,  if  left  undisturbed,  ahsorl*  all  the  Air  above  the 
Mercnry  :  this  will  be  very  evident  by  the  ascension  ot 
the  Mercury  in  the  g-lass.  But  if  a  few  drops  of  Water 
are  introduced  into  the  gln^^  through  a  bent  tube,  thio 
Water  beings  speritically  lip^hfer,  will  ascend  to  the  top  of 
the  Mercury  and  be  absorbed  by  the  Charcoal  ;  at  the 
same  time,  the  Air  will  he  set  at  liberty.  This  will  be 
seen  by  the  sinking  of  the  Mercury  in  the  hell-sijlass, 
uhich  of  ctmi'we  could  not  take  place  if  «orne  fluid  did 
not  press  it  downwards.  This  fluids  by  the  aid  of  otfier 
ex|K'rinien!s*  may  easily  he  proved  to  be  common  atmos- 
pheric Air. 

Ohiervaiiant.     If  pieces  of  rliarcoal   he   placed  under  plasse* 
eosUaining  other  gascM^  this  absorbent  power  will  be  e^juidly  per- 
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€«pti1>le.  The  ^asea  are  supposed  to  be  condensed  in  its  celJB. 
Even  water  is  said  to  have  been  fornitd  in  pieces  of  charcoal  by 
the  comhination  of  oxygen  and  hydrogen  gasei. 

CCCCLXXXIX. 
SULFHUEETTED    HyDEOGEN    GaS, 

Put   1    ounce  of  Sulpburet  of  Iron    into  a  tubulated 

retort,  and  pour  over  it  au  outiee  of  diluted  Sulphuric 
Aeid.  The  Sulphuric  Acid,  iu  attacking  the  Iron,  will 
recei¥"e  the  assistance  of  the  Oxyg^en  oltbe  Water  fhy 
which  it  was  diluted)  iu  oxidisiug^  the  Mt^tRl  before  it  is 
converted  into  Sulphate  of  Iron.  The  Hydrogen  of  Hie 
Water  will  thus  be  free  to  combine  with  the  Sulphur. 
The  Sulphuretted  Hydrocren  may  be  received  in  the  com- 
mon way  in  a  Pneumatic  apparatus,  or  in  a  bladder 
altaehed  to  the  beak  of  a  retort* 

Obsej-vatiimji.  The  following  is  M.  Gay  Lussao's  method  of 
preparini^  sulphuretted  hydrogen  gas, 

*'  The  way  I  obtain  this  gas  Is,  to  mix  two  parts  of  iron  Olin^s 
with  one  nf  flowers  of  sulphur,  then  to  put  it  into  a  mattras  wilh 
as  much  water  as  will  ^ive  it  ihc  consistence  of  sonp^and  beat  ihe 
vessel,  to  promote  the  union  of  the  sulphur  and  iron,  wbieb  scon 
shows  itself  by  a  ^rcal  disengaiceaicnt  of  beat,  and  a  black 
colour  spreading  throui^h  the  wholi;  mass.  Then,  sulphuric  acid 
diluted  with  four  tim«  3  its  volume  of  water,  disrnstEiges  the  sul- 
phuretted hydrop;cn  witli  nearly  :ls  much  rapidity  as  from  an 
alkaline  hydro-sulphuret.  The  mixture  should  never  be  prepared 
before  the  gas  is  to  he  obtained," 

ccccxc. 

IllPlLEGNATION      OF    WaTFR       BY     SuLPHUEETTKD     Hy- 

DROGEN  Gas 

Put  some  Sulphnret  of  Iron  into  a  tubulated  retort* 
and  connect  it  with  a  receiver  and  Woolfe's  bottles  con- 
taining^ distilled  Water  (see  Plate  4)  :  pour  diluted  Sul- 
phuric Acid  into  the  retort.  The  aciii  will  form  with 
ihe  Iron,  Sulphate  of  Iron,  and  the  Sulphuretted  Hydro- 
^en  will  be  set  free  to  he  absorbed  by  the  Water  m  the 
lifjttles.  The  Water  wdl  absorb  almut  three  times  its  own 
bulk  of  this  Gas,  and  w^ill  possess  its  disaorreeable  smell. 
The  Harrowg-ate,  and  other  Waters,  are  natural  com- 
pounds of  this  kind. 

Observaiwn,  Water  may  be  impregnated  in  the  same  way,  by 
IKiariti^  diluted  muriatic  acid  over  sulphurtt  of  potass,  or  soda. 
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crccxci. 
Hydeo-Zikcic  Gab* 

Paur  fitluted  Sulphuric  Acid  over  some  broken  Zinc 
in  a  Tetorl ;  place  the  heak  uuder  a  Pueumatic  **holC  ami 
rectiive  the  Gas  which  comes  over,  in  jars.  Here  the 
Sulphuric  Acid,  in  its  action  upon  the  ZiuCp  receiven  the 
aid  of  the  Oxygen  of  the  Water,  by  whicli  the  Metal  is 
oxidised  previous  to  its  solution.  The  Hydrogen  in  con- 
sequence is  set  free ;  hut  before  il  leaves  the  retort,  it 
combines  with  a  portion  of  the  Zinc  in  very  minute  parti- 
cles ;  by  which  means  it  is  converted  into  Hydro-zincic 
Gas. 

CCCCXCll. 

Arseniat»<:d  HYDaofiRH  Gas 

Put  4  drams  of  Zinc  Filin^fK  into  a  small  retort  with 
2  drams  of  Filinj^  of  Arsenic;  and  pour  over  tlieni  1 
ounce  of  diluted  Sulphuric  Acid  :  if  the  beak  be  put 
under  a  bell-Erlass  an  the  rneumatic  aheK  Arsenialed 
Hydrogen  Gas  will  ascend  and  displace  the  ^Vafer.  Herc- 
the  acid,  in  actiuf^  upon  the  Zinc,  *lecomposes  tf»e  Water 
used  as  a  diluent;  the  Oxygen  of  which  oxidises  the 
Metal,  wliilst  the  Hydrogen  la  set  free  to  unite  with  the 
I  Arsenic.  ThiB  Gas  burq^  with  a  very  delicate  brig;ht 
flame. 

ceccxciii. 
Carburetted  Hyueogen  Gas. 

Put  some  pieces  of  fresh  made  Charcoal  into  nn  earthen 
tube,  and  pass  it  tltrou^^h  a  fnrnnce,  as  in  Plate  1 1,  in  the 

,  sauie  manner  as  for  the  production  of  Hydrogen  Gas. 
Attach  a  retort  containing  Water,  place  a  lamp  under- 
neath, and  let  it  boil.     To  the  other  eud  of  the  tube  attach 

'  B  bent  glass  one  connected  with  a  bell-glass  over  Water, 
The  steam  of  the  Water  will  be  decomposed  in  its  passage 
by  the  Charcoal,  and  the  Hydrogen  combining  %vith  some 
of  the  Carbon,  will  form  Carburetted  Hydrogen  Gas. 

Ohtert€Uiofu,  Htire  it  is  to  be  obRrncd,  that  as  i\w  Gas  in 
qurition  may  tie  Lomtiiuecl  with,  or  adnllerated  by  cfirbonic  acid 
Ijas,  the  water  in  the  receiver  should  bu  saturated  Mjth  m*wlv 
liDmt  lime,  to  absorb  it.  This  ab^orplioD  will  cause  a  mitk^y 
appearance,  bring  a  precipitate  of  carbonat^;^  of  hme. 
,    The  analog  existing  between  tliii  g^s  aad  that  produced  fram 
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roal  by  dry  distill  aliori^  has  often  been  the  means  of  confounding  the 
properties  of  each.  Coal  gas  is  in  fact  a  compound  of  aevera!  infimm- 
in  able  gases,  and  is  never  (as  contained  in  the  public  ga-^ionneterft 
for  lighting  the  streets*  fitc.)  in  that  gtate  of  purity,  which  would 
warrant  us  to  conclude  it  to  be  carburettcd  hydrogen.  It  is  gene- 
rnlly  termed  so*  however,  because  the  latter  ga.n  is  predominant 
in  the  gaseous  ouxture  produced  from  coal.  Mr.  Accnm  thus 
diRtinfuishes  between  the  several  varieties  of  coal  gas. 

**  I  ha^e  never  met  with  any  roaJ  gm,  consisting  of  pure  carbv- 
rvUfd  hydr&gen.     It  has  always  proved,  in  tlie  cases  where  I  had 
an  opportunity  of  examining  it,  a  mixture  of  carburettcd   hydro* 
gen,  carbonic  oxide,  and  hydrogen  ji^as,  the  proportions  of  which 
vary  according  to  the  uiture    of  (he  coat    and   r>f  the   process. 
When  the  heat  is  apphed  suddenly,   and  when  it  amounts  to  a 
good  red  heat,  the  proportion  of  carburetti-d  hydrogen  is  greatest, 
and  when   the   heat  is   low,   the    portion   of  pure   hydrogen   is 
greatest*     OLeOant  ga&  and  sulphuretted  hydrogen  are  probably 
likewise  present,  though  in  small  and  variable  quantity.     There 
is  another  circumjctance  connected   with  thii*  i^as,  which   hns  not 
hitherto  been  noticed^  but  which  must  have  some  influence  upon 
.the  light  which  it  yields.     Coal  gas  has  always  the  very  same  smell 
I  Bs  the  oil  or  naphtha  which  coal  yieids  when  distilled  ;  therefore, 
it  obviously  contains  a  certain  portion  of  naphtha  mixed  with  it, 
1  in  the  state  of  vapour.     When  oaphlha  is  put  in  contact  with  a 
[quantity    of    common    air,    or    indeed    of     any    giis    whatever, 
\m.  portion  of  it  mixes  with  the  ^as^  in   the  state  of  vapour,   and 
communicates  to  it  the  peculiar  smell  by  which  it  ih  distinguished. 
Gas   thus   contaminated  by  the  vapour  of  naphtha  is   not  easily 
I  purified.     It  may  bt:  allowed  to  remain  m  contact  with  water,  or 
even   passed  through  water,  without  loosing  any  of  the  naphtha 
vapour.     The  quantity  of  this  vapour   contHined    in   coal    gas 
depends   upon  the    temperature   of   the   naphtha  and  gas,  wbeti 
placed  in  contact.     At  the  temperature  of  ij^>'  the  bulk  of  air,  when 
placed  in  contact  with  naphtha,  is   increased   3  per  ct-nt     1  find 
that  the  upecitic  gravity  of  vapour  of  naphtha  ia  12.26,  that  of  com- 
mon air  be  Log  1.00.    From  this,  it  will  not  be  dilTicult  to  detennint; 
the  quantity  of  naphtha  with  which  coal  gas  is  usually  contami' 
nated*     One  volume  of  vapour  of  naphtha,  for  complete  combus- 
tion, requires  rather  more  than  2.4  volumes,  but  not  quite  so  much 
as  2.5  volumes  of  oxygen  gas.     Aft  carhuretted  hydrogen  gas,  car- 
bonic oxide,  hydrogen,    aud   olefiant  gases,   are  all  destitute  of 
smell,  and  na  coal  gas  has  always  a  strong  smell  of  naphtha  from 
wldch  It  cannot  be,  or  at  If-iist  has   never   yet  been  deprived,   I 
conceive  that  the  presence  of  the  vapour  of  naphtha  in  it  will  not 
admit  of  a  doubt.*^ 

Dr.  Thomson  has  discovered  a  new  compound  inflammable  gu» 
and  has  called  it,  from  the  nature  of  its  constitution,  hifdre  gm'ttud 
€&rbonic  ojcide.  Its  specitic  gravity  is  .913,  that  uf  common  air 
being  1.  It  is  not  absorbed  nor  nJlered  by  water.  It  bums  with 
n  deep  blue  flame,  and  detonate.'S  when  mixed  with  oxvgen,  and 
fired.  It  is  a  compound  of  oxygen,  hydrogen,  and  carbon ;  Bt, 
Thomson  considers  it  as  being  lliree  volumes  of  carbonic  oxide 
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And  OQC  Tolumc  of  hydrogen^  condensed  by  cbemicaJ  Qombination, 
ir^to  tlir^e  volumes. 

OlISEAVATIONS   ON  THE   PrODUCTIOK   OF   CoAL   Ga8. 

Tlie  mosle  of  liglilins  streets,  houses,  &;c.  willi  ^as  from  coal,  is* 
an  invention  of  the  nineteenth  century.  We  all  remember  Ihe 
dismal  appearance  of  our  most  public  streets  previous  1o  the  year 
1810;  befure  that  lime,  the  light  ailbrded  by  the  street  lauips 
hardly  enabled  the  pafisen;^cr  to  distinjjfuish  a  wati-hmaii  from  a^j 
tliicf,  or  the  pavement  from  the  pullen  The  case  is  now  diIRTen|«c 
for  tlie  i^s-lamps  aflord  a  light  Utile  inferior  lo  day-lig^fit,  aiifl 
the  streets  are  consequently  divested  of  many  tcrrorit  and  disa- 
j;  re  cables,  formerly  borne  with*  becau5e  they  were  inevitaHi*- 

The  ga»  with  which  these  lamps  are  supplied,  ijs  not  1] 

on  the  spot,   but   in    many  casrs,  at  a  very  preat  disin.  >rl 

the  supply  of  several  districts  in  London  and  other  lo^ns^  the 
p;a.som(*ler  and  other  apparatus  for  |.truduciji^,  and  purifyin^f  g'as 
iVom  coaK,  are  siluatt'd  in  some  convenient  p!ait\  fmni  whence 
the  {xas  is  convrjed  in  metallic  pipes  to  the  lumps  where  it  is 
destin*"d  to  undergo  combustion^ 

Plate  16  e\hil>ils  mi  apparatus  for  the  prepar&tion  of  gas  from 
roaL  In  thin  case  only  one  retort  is  used  ;  but  in  the  lar|r^j 
apparatus,  used  for  public  accommodnticin  (scf?  same  Plate),  fivfl 
retorts  are  heated  by  one  fire*  and  of  coursr^  save  a  considerable^ 
expense  of  fuel.  Tlrese  retorts  are  all  made  of  cast  iron,  and 
are  {fcnerally  of  an  eliptieal  shape,  as  c xhildted  in  the  Plate  ; 
but  a  rectol  alteration  of  jihape  has  taken  plact;  in  some  pas 
establishments :  this  cnjisists  Li  usin^  retorts  of  an  oblong 
form,  but  convex  on  their  under  sides.  Plutr  17  represents  the 
inside  of  a  coal-^as  estuhlishment,  touduetfd  on  a  larj^e  scale,  in 
Briek-lane,  Spitaltields,  London.  The  workmen  arc  in  the  act  of 
rakm;?  out  the  coke  from  the  retorts,  and  supplying  them  with 
fresh  rivals  for  distillation. 

We  shall  here  describe  the  mode  of  preparing  pas  by  the  appa- 
ratus exhibited  in  the  Plates  referred  lo.  The  coals  are  iolro- 
ducecl  into  the  cnsi-iron  retort  or  eviiudcr,  which  is  placed  on  its 
side  in  the  furnace.  The  retort  is  then  closed  by  an  air-tight 
metrillic  plate,  which  is  fastened  to  it  by  bolls  and  nut-screws» 
The  lower  part  of  the  retort  is  preserved  from  Ihc  action  of  the 
tire  by  a  larj^er  half  cylinder  of  east  iron,  inclosed  in  brick-work, 
placed  at  some  distance  bejow  it  ;  by  which  means,  the  he»t  is 
more  equally  distributed  to  thr  pil-conL 

A  cast-iron  pipe  proceeds  from  the  upper  side  of  this  cylinder 
to  a  cast-iron  receiver,  which  is  situated  at  the  bottom  of  llic 
well  in  which  the  g^asometer  rises  and  falls  ;  in  this  veieiver  the 
tar  and  otber  coudensiblc  products  are  collected*  and  are  «k- 
traeted  from  time  to  time,  by  means  of  a  pomp  alfixcd  to  it. 

From  the  lop  of  this  receiver  proceeds  another  iron  pipe»  which 
reaches  to  the  surface  of  the  water  in  the  welU  but  which  u 
inserted  into  an  air-holder  of  about  18  inches  in  diameter,  and 
two  feet  longf  made  of  iron.     The   lower  part  of  this  4ir-hotd»r 
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U  pierced  with  lioles»  which  swerve  a  dotible  t>"fp*>se»  fint  to 
ilivide  the  ^s  into  several  small  streams^  and  thu5  to  render  it 
purer  by  washinif  it  as  it  passes  tliroiigh  the  water ;  and  secondly, 
it  serves  as  a  rcsenoir  of  ^as,  from  whence  the  tar  receiver,  con- 
necting tubes  J  und  even  the  retort  itselt^  may  be  filled  with  ^ni 
whenever  an  abstirption  takes  place^  by  the  retort  bcinjj  cooled, 
or  otherwise.  The  i^as  h  disebarjced  from  this  air-hoUlcr  into 
the  t^asometer^  wLieb  is  suspended  over  the  welj,  and  rises  and 
falls  therein,  being  balanced  by  two  weights  passing  over  pullies*. 
This  gaj^ometer  is  innUf'  of  wroitfjlit  iron  plates,  hited  in  the  seams* 
M»  as  to  be  air-tight,  aad  well  painted  both  within  and  without  ; 
it  has  an  iron  pipe  made  fast  io  the  centre  by  nieans  of  two  sets 
of  stays,  one  at  the  bottom  of  the  gasomtlt  r,  and  the  other  at 
the  top.  An  upriti:ht  pipe,  fixed  in  the  centre  of  the  well*  [>iLSj^es 
ap  the  central  pipe  of  the  gasometer  when  it  is  depressed  in  the 
wcIL  The  gas  is  pressed  out  of  the  gasometer  through  a  row  of 
^olefi  at  the  very  top  of  the  central  pipe»  into  that  pipe,  whence 
it  passes  into  Ihc  centre  pipe  of  the  well,  which  is  continued 
across  the  welL  and  up  the  aide,  and  from  thence  is  branched  out 
to  the  lamps.  Eaeh  of  these  lamps  will  consume  about  six  cubic 
feet  of  gas  in  an  hour.  They  are  composed  of  two  concentric  inbes 
closed  at  tlie  bottom  by  an  annular  plate;  the  gUK  if  tntroilneed 
between  them  by  a  stop-cock  in  the  side,  and  emitted  for  com- 
bustion, by  a  row  of  holes  in  the  annular  plate  wliich  connedii  the 
two  tubes  at  the  top.  To  assist  the  combustion,  the  current  <rf 
air  that  passes  tlirougli  the  inner  tube,  is  directed  against  the 
flame  by  a  button  at  the  end  of  a  wire,  which  slidt^s  up  and  down 
the  inner  tuhe  ;  and  thus  the  button  can  he  (daced  at  any  re- 
quired distance  from  the  upper  oriSce  of  the  tube.  This  current 
IS  also  determined  from  the  iiame»  by  Ihe  upper  orifice  of  the 
iaoer  tube  being  enlarged.  A  glass  chimney  is  also  ueed,  which 
if  supported  on  an  ^innular  plate,  pierced  with  holes  to  admit  the 
air  to  the  external  surface  of  the  ilame. 

As  soon  as  coal  gas  came  to  be  extensively  applied  to  the  pur- 
poses of  street  illumination,  and  to  domestic  use  as  a  sub^titutt: 
fur  lamps  and  candles  ;  it  became  an  object  of  great  importance 
to  the  proprietors  and  managers  of  the  different  gas  works,  to 
ascertain  with  accuracy,  the  quantity  of  gas  expended,  in  propor- 
tion to  the  number  of  jets  or  burners  made  use  of 

'Die  essential  conditions  of  any  apparatus  for  Ibis  purpose  are, 
that  the  pressure  on  the  gas  while  passing  through  the  measurer 
shall  at  all  times  be  uniform  ;  and  that  it  shall  register  truly 
when  thai  pressure  is  very  small,  ajid  when  the  current  of  gas  ib 
Tery  feeble. 

The  first  gas-meter  was  constructed  by  Mr.  Clegg,  and  is  se- 
cured to  the  inventor  by  a  patent.  It  consists,  essentially p  of  a 
cylinder,  dividt'd  into  celts,  inclosed  and  revolving  in  an  outer 
cylinder,  which  is  less  than  half  filled  with  water.  The  gas  enters 
laterally  through  the  perforated  axle,  into  that  cell  of  tijc  inner 
cylinder  which  happens  to  be  nearest  the  surface  of  ibc  water* ^ 
It  displaces  the  fluid  from  this  cell,  consequently  destroys  the 
equiUbrium  of  the  cylinder,   and  communicates  to   it   a  rotator)' 
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Om  Chaf^ffmrf  Cuhkff,  of  gat 

"  Scotch  cantiel  coal  producefi    19,800 

Lancashire  Wifjan  coal -  - 1&,64J6 

Yorkshire  caniicl  coal  (Wakefieli!) ■  •  - 18,860 

Si  afford  shire  coal, 

First  variety   - • •     V4B 

Second  variety    •  * -  •  *   10,223 

Third  varietv •  - 10,866 

'  Fourth  raricty    9,706 

Gloucestershire  coal. 
First  vartctv  (F«rpsl  of  Dean,  High  Dclph)    -   lG/>84 

Second  variety  ( Low  Dolph)    12,852 

Third  variety "tMiddlc  Delph) 12,096 

Newcastle  coal, 

First  variet^v  (Hartley) • 16,120 

Second  \ariety  (Cowpor'a  High  Main) 16,876 

Third  variety  (Tanlield  Moor)   16,920 

Fourth  varit  fy  { Pontops) 15,1 12*' 

"  Second  cimi  of  CW^f,— Tlioac  which  contain  a  lc»s  proportion 
of  hitumen,  and  more  charcoal,  comprehend  the  varieties  of  tli*r 
gecond  claas. 

**  Coals  of  the  (;eeond  class  do  not  bum  with  so  bright  a  On  me 
as  the  former.  The  flame  uf  these  coals  is  of  a  yellowish  tiii)fe» 
After  Iyinj5  sonic  time  on  the  tiie,  they  he  come  soft  and  »well  : 
they  then  cake,  and  produce  tuberiMes,  from  whence  issue  wirtall 
jels  of  flame.  When  coal*  of  this  kind  arc  bnral  in  an  open 
grate,  the  pas!ia|ce  of  the  air  through  them  is  prevented  by  the 
top  of  the  fire  caking  and  closely  adhering.  The  ctinsctjuence 
which  folio WB  is  thiR  :  the  lower  part  of  the  coal  contained  in  the 
^rate  is  consumed,  and  leaves  a  hollow,  whence,  if  the  upper 
part  were  not  occasionally  bnAen,  the  lire  wouh!  %o  out.  These 
coalji  produce  a  ^smaller  proportion  of  ashes  thnu  coals  of  the 
tirst  class.  They  are  of  a  jjrejish  or  reddish  colour,  according; 
to  the  iiuality  of  (he  earthy  parts  of  which  the  coal  may  he  con- 
stituted«  They  produce  hard  jjrey  cinders,  which,  being  burnt 
over  ujirain  with  fresh  coals,  produce  a  very  sitron^  heat.  The 
colour  of  the  llame  produced  from  ibis  class  of  coal,  is  not  so 
white  and  brilLiant  as  that  emitted  hy  cannel-coal,  and  tho^^c  of 
similar  properties  ;  arid  that  portion  of  it  which  is  pven  out, 
after  the  bitumen  it  contains  is  disengag:ed»  is  of  a  pale  blue 
colour.  The  gas  which  they  produce,  during  this  part  of  the 
process  of  combustion,  is  a  nujiture  of  oxide  of  carbon,  hydro^en^ 
and  carbonic  acid.  The  coke  produced  from  this  class  of  coal, 
during  the  process  of  generating  ^as  therefrom,  when  earboniaia- 
lion  IS  properly  carried  on,  is  well  adapted  for  domestic  and 
cuhnary  purposes;  and  when  such  coaJ  is  manufactured  into 
coltc  in  the  ordinary  way,  it  is  calculated  to  be  used  in  the  fur- 
naces of  iron-fonnders^  and  for  other  mctallurpcal  uperatiooji. 
Coals  of  this  class  are,  in  the  market,  denominated  stnmg  burning 
coalt.  The  coals  which  may  be  named  under  it,  are  Eewiekc  and 
CraAtor^s    Wallseud,    Bewicke's    Wallscnd,   RusseFs   Walliend 
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BeJlV  Wallscnd,  Brown's  WaJtsf'nd,  Wear's  WalUcnd,  Msh'if 
Wallsend,  Wellinerton  Main,  Temple  Main,  Heaioa  Main,  Kil-a 
litif^orth  Main,  Headsworlh.  Hepburn  Seam.  UuUon  Scaxu,  dti#| 
Neaham.  Smiths  prefer  the  smaller  kind  of  this  class  nf  caa]«^ 
before  any  other,  in  consequence  of  its  affording  the  greatest'! 
heat,  the  best  cinders,  and  standing  a  stronjf  blast,  Swansea 
coals  may  be  considered  as  belonging  to  this  cla&s*  Some  of  the 
varieties  contain  pyrites,  others  thin  layers  of  limeys  tone  and 
shells  ;  these  are  found  amongst  the  ashes  they  afford  as  states 
and  stones.  When  submitted  to  distillation,  a  jBrreater  heat  is 
required  than  is  necessary  for  decomposing  coals  of  the  first 
class  ;  but  the  gas  which  they  afford  is  easily  purified^  and  is  ge- 
nerally belter  adapted  for  use  than  that  obtained  from  coals  of  the 
first  class.  The  aqueous  fluid  wliicb  passes  over,  during  the  pro- 
cess, contains  sulphat's  carbonate,  and  hydrosulphuret  of  ammo- 
nia* When  coals  of  this  kind  are  mixed  with  those  of  the  firtt 
class,  in  the  proportioT»  of  two-thirds  of  the  former  with  one- third 
of  the  latter,  an  excellent  fuel  i^  thereby  fonned  ;  and  if,  in  mmk* 
ing  the  mixture,  the  proj>ortion  of  coals  of  the  first  class  be 
increased^  the  fuel  will  be  more  easily  managed,  and  will  bum 
with  greater  cheerfulness  ;  but  then  its  durability  will  decrease  ia 
a  tike  proportion. 

€hif  Chaldron  cttntaiH$  Cub/icp.  of  <3ar. 

Newcastle  coal. 

First  %anety  (Russclts  Wallscnd) 16,876 

Second  variety  (Bewick  and  Craistcr's  Walls- 
end)    * 16,807 

Third  variety  ( Heaton  Main)   ••• •..--.   16,87$ 

Foutth  variety  ^KiUing^worth  Main) 16^^13 

Fifth  variety  (  Benton  Main)    - « - H.8lt 

Sixth  variety  (Brown's  Wallscod)  •-- 13,000 

Seventh  variety  (Manor  Main)    •  - •  1*2,648 

Eighth  variety  (Bleylh) - 12,00$ 

Ninth  variety  (Burdon  Main) '  -  •  •   13,008 

Tenth  variety  (Wears  Watlsend) I4,lia 

Eleventh  variety  (Edeu  Main) • •  •  •  •     9,6CM> 

Twclft4i  variety'  (Primrose  Main)  • 8.348 

Third  cliui  of  €och.—lthc  third  class  arc  such  as  contain  veiy 
littlt*  bitumen,  but  are  chiefly  composed  of  charcoal,  chemically 
combined  with  dirferent  earths. 

Coals  of  this  class  require  a  very  high  temperature  to  bring 
them  into  ipiitiun  ;  they  do  not  burn  till  wholly  ignited  ;  and 
then  some  of  the  varieties  pruiluce  a  very  w^aJc  llame ;  others 
neither  yield  flame  nor  smokf,  ajid  merely  produce  a  red  heat 
like  that  whleh  is  peneraled  by  charroal,  when  under  combustion. 
They  contain  a  very  considerable  portion  of  ehareoal  „  they  pro- 
duce only  a  small  ^juantity  of  ashes,  but  these  arc  generally  very 
heaify.  When  distilled  in  close  vessels,  they  do  not  produce 
much  tar  ;  and  that  portion  ^vhieh  is  disengaged,  comes  over  in 
A  state  nearly  resembling  melted  pitch.  Under  that  process,  they 
ilso  yield  a  gaj^couft  fluid  composed  of  gaseous  oxide  of  oarboup 
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hydrogen  j^afl»  and  a  considerable  portion  of  sulphuretted  hydro- 
gen. Considering^  the  nature  af  the  dif erent  varieties  ol  this  clatti* 
of  coaJs,  it  can  hardly  he  expected,  that  it  wouJd  he  pnifiulile  to 
ust  tlem  for  gcneratinf^  coal  g'^s.  The  Kilkenny^  Welih,  aud 
Stone  coal,  are  Taricties  ibrnaing  thia  class. 

Om  Chaldron  cvtttaim  Cubic  Jfkti  %f  Gm* 

Welch  coal, 

Firsl  variety,  from  Tramsaren^  near  Kidwelly  *  -  2,110 
Second  variety t  from  Ihtj  yard  vein  at  the  same 

p|j4ce    —  * ..»,... .....   l,65f> 

Tliird  variety,  from  Blenew,  near  Ltandillo  •••-  1.41*1 
Fourth  variety,  from  Rhos,  near  Polity  Barren-*  1,272 

Fifth  variety,  from  the  vale  of  Gwendrath •  ■   1,092 

Sixth  variety,  from  ditto • 1,486 

Mr  Brande  itates  that  the  produce  of  one  chaldron  of  good 

ooala,  win  be^ 

In  coke,  if  chaldron,  at  31f.  1  18  9 

In  tar,  12  gallons,  at  lorf.    -••• 0  10  0 

Ammoniacal  liquor,  \%  gallons,  at  fid  •••■•••*  0    9  0 

Gas,  20^(MH>  feet,  at  \L  for  1,052  feet 10    2  3 

^,19    0    0 

By  Mr,  Cfeg^g's  improvements  in  Ihe  production  of  ijas,  25,000 
cubic  feet  arc  generated  from  one  chaldron  of  Wall  send  Coals, 
witliout  Ihc  fonii:tti*^it.  fitlrer  of  tar  or  ammoniacal  Itqiior,  being 
15,*K/0  cubic  feet  more  than  was  foruierly  produeed.  The  coal  in 
introduced,  by  a  mut'hanieiti  process,  in  strata  not  exceeding  balf 
an  inch  in  thick uesn.  In  Ilii*>  way,  the  retorts  are  kept  at  an 
uniform  licat^  and  the  coal  is  completely  and  rapidly  dtcoroposed, 
is  thai  the  wlnile  of  itie  hydrogen  combines  with  the  charcoal, 
con&tituting  ideiiant  ^w^  \  and  the  matter  uhieh  usually  escaped 
in  the  form  of  ti^r  and  amriioniaejil  liquor  is  perfccJiy  decomposed. 
The  expense  of  iirudoeiriir  .!HMKHt  cubic  feet  f*f  pas  in  twenty-four 
hours  on  the  oltl  plan  is.3,8l7l.,  upon  the  new  plan  1,123/.  ;  and  the 
expense  of  produein^  an  chjuhI  c]Lianlity  of  lij^ht  from  oil  19,01 0/» 

If  the  tar  which  ifi  obtained  frum  the  distillation  of  coal  for 
^as- light  be  made  into  a  pa^ite  with  HRW-dnst,  and  put  into  the 
retort,  it  will  >  ield  g^as  in  jcreater  abundance  than  the  best  coal, 
•nd  of  an  excellent  quality* 

Messrs.  Taylor  and  Martineau  are  in  the  habit  of  constructing^ 
apparatus  for  the  production  of  g^s  for  illumination  from  oil.  A 
very  handsome  and  convenient  apparatus  of  this  s^jrt  has  been 
erected  jn  the  laboratory  i>f  the  Apothecaries  Company,  Black- 
friar.^,  London. 

For  the  purilication  of  coal  g^as  from  siilphur  and  other  sub- 
stances by  which  it  is  apt  to  become  contaminated,  various 
methods  have  been  tried  and  adopted.  Alt  these  methods  depend 
upon  the  alTinily  which  exists  beiween  the  sulphur,  &e.  and 
thoise  substances  used  in  the  purification.  The  fir.st  of  these  iu» 
ventions  which  we  shall  notice^  is  that  of  Mr.  Falmcf. 


no 
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<*  The  pas  (aajs  Mr,  P.)  may  he  made  by  any  of  the  usual 
proeesACS,  and  is  to  be  conveyed  in  pipes  to  a  coudetisor  or  refri- 
geratory, to  de|»rivc  it  of  its  tar,  amnioaiacal  tjquor,  and  condrti- 
mble  ingredients.  Frora  thence  it  1,1  to  be  conveyed  to  ont  of 
my  purifiers,  which  consists  of  a  vessel  of  any  form,  and  made  of 
cast  iron,  or  any  other  material  which  will  stand  ihc  action  of 
heat.  This  purifier  is  to  be  kept  moderately  red  hot  ithile  in 
action  ;  to  aceumplifh  which,  it  may  he  set  in  tlie  saint:  furnnce 
QS  the  retorts,  or  heated  by  a  st^parate  fire  (which  will  be 
jTovcrncd  by  the  nature  and  extent  of  tin?  concern),  s^  as  to  be 
visibly  red  by  day-lij^ht.  It  must  be  understood  that  I  mention 
this  temperature  as  bcin;j:  sullirieni,  although  a  higher  one  wilJ 
not  be  dctrimetilal  to  the  process,  but  will  destroy  tho  purifying^ 
vessel  more  rapidly. 

**  This  purifying  vessel  is  to  be  nearly  filled  with  the  fragments 
or  refuse  clippifiji^s  of  sheet  iron,  tinned  iron  plates,  or  au>  oiLide 
of  iron  at  a  minimum  of  oxidation,  such  as  common  clay  or  argil- 
laceous iron  ore,  or  finery  cinders,  or  black  oxide  of  iroa ;  and, 
when  so  filled  and  heated,  the  fas  must  pa«t3  through  it.  This 
will  cdcct  a  parthd  decomposition  of  the  sulphuretted  hydro^n, 
to  complete  which  it  must  pass  into  a  bo\  or  cistem  of  cold 
water.  The  pipe  which  conveys  the  |fas  into  the  box  or  cistern^ 
should  just  dip  intf>  the  waier,  aud  a  pipe  at  the  top  of  the  cistern 
must  conimunicatt^  with  the  gasometer,  into  whrch  the  g-as  will 
iow  perfectly  pure,  and  cmn  then  be  distributed  and  burnt  as 
ujruali  The  operation  of  this  method  of  purification  must  be 
obvious  to  those  who  are  acquainted  with  chemistry ;  for  it  will 
he  readily  observed,  that  th«  sulphuretted  hydrogen  contained  in 
the  gas  will  be  decomposed,  by  the  action  of  heat  and  the  sub- 
itances  used^  into  hydrogen,  and  nulphuric  acid,  whilst,  at  the 
lame  time,  no  sulphurous  acid  gas  can  escape  tbe  agents  to 
which  the  crude  gm  is  exposed. 

'*  Whenever  it  is  aacertaiiied,  by  smell  or  chemical  ttsli,  that  the 
iras  does  not  come  ovtr  completely  purified,  it  will  determine,  that 
thET  contents  of  the  purifier  are  saturated,  and  the  gas  must  then 
be  turned  of!  by  an  arrangement  of  cocks  or  valves  to  another 
purifier,  similar,  in  every  respect,  to  the  one  de^rcribed  ;  ubgcrv- 
iag,  that  when  one  of  the  purifiers  is  thrown  out  of  action,  it  need 
not  have  its  contents  removed,  but  merely  exposed  to  the  action 
of  the  aimosphere  by  the  removal  of  its  covers  ;  and  as  it  is  still 
kept  red-hot,  it  will,  before  the  purifier  just  named  becomes  satu- 
rated,  be  a^aiu  competent  to  purify  the  gas.  The  purifier  should 
not  be  worked  long:cr  at  one  time  tbua  from  six  to  twelve  hours 
each,  which  time  must  be  Koverued  by  the  quantity  of  gas  passed 
through  them.  This  method  of  proceeding  must  be  invariably 
observed  with  each  puriHer,  working  them  alterntitely  until  it  is 
ascertained  that  the  metallic  iron  is  rendered  useless  i  in  which 
case  tbe  purifier  must  be  dischar^red  of  its  contents,  and  liUed 
with  fresh. 

**  The  pipes  connected  with  the  purifiers  for  the  adn*tssion  anddia^ 
charge  of  the  gas  should  have  an  immediate  fall,  so  aa  to  prevent 
tho  Gondensible  productji  from  returning  back  into  the  purifien ; 
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for  iMs  wouid  destroy  the  ptay  of  cliemical  aOS allies  belw^eei  Uw 

sulphuretted  bydroi^en  and  the  mctaHic  iroo»  by  covenng  ita  gur* 
ikce  with  a  cwrboKflccous  cmst.'* 

Tht  next  methtni  of  iJuritAin;^  is,  by  uaiug  fresh  burnt  earth*  to 
e^nibine  with  the  suljihur.     It  was  iBTcated  by  Mr*  Haddock. 

In  the  fifst  plare,  he  ehargcs  the  retort  with  ft  quantity  of  pit- 
coal  proportiuiiate  to  the  size  tFiereof«  and  then  addn  thereto  one- 
rijchth  part,  by  wtight,  of  welt  burnt  fresh  Ume,  baryta,  arontia, 
or  any  other  alkaline  earth  or  substance,  having;  a  ^tronf  aHinity 
for  sulphur,  iuch  nubstanec  being  lirst  perfectly  freed  from  car- 
bonic acid,  but  he  prefera  bmc,  as  being  the  cheapest,  and,  in  his 
ttpjuion,  best  adapted  to  the  purpose,  lie  next  causes  the  pro- 
ducts emitted  from  the  retort  to  pass  through  a  red-hot  cylinder, 
or  other  shaped  ve!%sel^  filled  with  weU  burnt  fresh  time,  free  from 
carbonic  acid»  or  with  any  olher  substance  or  substances  free 
from  carbonic  acid,  oxygen,  ammonia,  or  sulphur,  and  not  pes- 
sessing  the  property  of  ^i%ing  an  injurious  quality  to  carburetted 
hydrogen  ^as.  He  introduces  such  lime,  or  other  subitancc  or 
substances,  to  cheek  the  too  rapid  progress  of  the  volatile  in^e- 
dients  emitted  from  the  retort,  in  order  that  any  yet  undeeom- 
posed  petroleum  may  be  converted  into  carburetted  hydrogen. 

The  red-hot  cjlinder,  or  other  fbaped  vessel,  must  be  inuuc- 
dialely  connected  with  the  retort,  so  as  to  prevent,  as  much  as 
pos&ible,  the  condensation  of  any  petroleum.  He  then  causei 
the  gas  to  be  passed  tlirough  a  wajsher  of  water,  acidulated  witli 
sulphuric  acid,  or  any  acidulated  water  capable  of  ixing  ammo- 
nia ;  and  he  afterwards  continues  the  process  in  the  manner 
hitherto  tn  practice. 

The  last  method  we  shall  mention  is  that  of  Mr.  &rafto%  He 
gays  :— 

**  The  material  to  be  applied  for  tbe  purpose  of  taking  up  the 
sulphuretted  hydrogen  and  carbonic  acid  gases,  is  a  compound 
of  lime  with  pot  or  pearl  ashes  and  charcoal  or  coke^  which  is 
formed  by  pouring  a  strongly  impregnated  solution  of  pot  or 
pearl  ashes  in  water  upon  recently  burnt  and  unslackcd  lime,  the 
4iuantity  of  the  solution  required  being  so  much  as  will  stack  tlte 
lime,  or  cause  it  to  fall  to  powder.     This  done,  add  dry  pot  or 

^arbashcs  about  one-tiftb  of  fhe  whole  weight  of  the  lime,  and 
about  one-fourth  of  the  charcoal  or  coke  broken  into  small 
les,  the  whole  to  be  perfectly  mi?tfjd  together,  which  compoM- 
tion  is  to  form  the  absorbent  orpurifying  stratum. 

**  The  purifying  vessel  is  divided  into  several  upper  and  lowtr 
compartments,  the  gas  being  intended  to  pass  from  one  to  another 
tbroui^h  tlie  stratum  of  prepared  lime  as  above  compounded. 
This  IS  spread  upon  a  wire  gauze  web,  extended  horixontaily 
through  the  middle  of  the  vesseL  The  gas  from  the  retorts  pass- 
ing through  the  main  is  introduced  into  the  purifying  vessel  at 
one  end,  when  having  filled  the  first  lower  compartment,  it  riseii 
through  the  stratum  oflime,  &c.  extended  ovtr  it  into  the  uppc/ 
orimpartmont,  ha^ving  undergoue  an  operation  simitar  to  hlteriug  - 
by  which  a  caemieal  union  takes  place  between  the  slacked  lime 
and  the  impure  parts  of  the  gas*     From  the  upper  compartment 
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of  the  fu  descends  airain  through  the  sti^tnm  of  Ume  ijito  tbd 
second  lower  compartment,  and  from  thence  rises  a^aiii  tbroa|^1i 
the  purifying  stratum  into  the  second  upper  compartment,  and  so 
on  ;  ascending:  %nd  deicending:  tJiroug:ti  strata  of  time  until  it 
reaches  the  last  chamber,  having,  by  this  operation,  become  pun- 
fied,  whence  by  a  pipe  it  is  conveyed  into  lie  gas-holder. 

^*  The  apparatus  above  alluded  to,  consists  of  a  long  box,  hav- 
ing several  partitions  ;  and  at  each  end  of  the  box  on  the  outside, 
h  attached  a  cjlindrirsi  roller,  over  which  is  extended  an  endless 
web,  or  baud,  made  of  wircg:au£e  :  this  endless  web  lies  upon,  and 
covers  the  top  of  the  box  lengthwise,  passiu^  under  it ;  and  upon 
its  upper  side  over  the  box  is  distributed  the  layer  or  stratum 
of   he  above  purifying  compoynd, 

"  This,  apparatus  is  incloFcd  within  another  box  or  case,  in  the 
upper  part  of  which  several  sliders  are  placed,  which  shut  down 
close  upon  the  wire  i^auee,  at  parts  iutervening  between  the  par- 
titions of  the  box  below  ;  farming  the  upper  compartments  aboT« 
alluded  to :  between  this  and  the  lower  compartments,  the  stra- 
tum or  layer  of  time,  &c.  is  extended  upon  the  wire  gauaew 

*'  There  are  also  roller  brushes  under  the  wire  i^ase  web,  to 
cleanse  it  from  any  coaj^lated  portions  of  the  Ume  which  may 
possibly  adhere  after  the  saturated  stratum  has  been  removed." 

CGCCXCIY. 

PEOSPHCBETTED    HyDBOGEX   Gas, 

Put  into  a  small  retort  half  a  tlrani  of  Phusplior 
in  small  pieces,  anfl  a  dram  of  Zinc  Filing's,  Pour  over 
these,  3  drams  of  Sulphuric  Acid  dilutee!  with  6  drams 
of  Water.  Put  the  beak  of  the  retort  under  a  be]l-g;lafij» 
m  a  Pnemiiaric  truuf^h  :  Phosphuretled  Hydrogen  Gas 
ascentlingwill  displace  the  ^Vater,  and  fill  theglass^  Se- 
veral p^laisi^^es  may  be  filled  troni  I  his  t|unntily  :  one  of 
these  gfafiHPs  should  have  a  stop-coekt  hy  which  bladders 
may  be  filled,  or  by  which  il  may  be  alloued  to  issue  for 
rombiis»riou  in  Atiuospheric  air.  In  this  experiment,  the 
Zinc  itud  Aetti  deconjpose  the  waitr,  whose  Hydroo^n 
beirig^  set  free,  coinhines  with  the  Phosphorus,  and  both 
are  evolved  in  the  g^aseous  form. 

Oh*rrv*iHfms.  The  preparation  of  this  gas  may  be  varied  by  putting 
&  f^ainj  of  phospboru.<4j  cut  sraall^  and  10  frminis  of  zinc  til inj^a 
Into  a  wrne-g:la»s  atid  by  pouring  over  them  half  adramof  jul- 
phurtc  acid  diluted  by  a  draui  of  water.  Globules  of  phosphu- 
reUcd  h}  dropen  gas  will  a«cend  to  the  surface,  and  wiJl  inflame 
as  soon  as  the)  come  in  contact  witli  the  air. 

This  experiment  may  be  vareid  by  holding  the  beak  of  tbe  retort 
in  a  perpendicular  pcsilion,  and  allowing:  the  gas  to  ascend  and 
combine  with  the  atmospheric  air.    In  doiog  this,  a  eonttnued 
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Stream  of  6rc  wiO  be  seen  to  issue  from  the  Hquid  below*  Hiia 
15  an  interesting  experiment  To  prevent  iii*^onvenience,  the 
retort  may  be  placed  in  a  hnsin,  in  an  upright  position,  and  the 
ingredients  mny  thu^  hv  poured  in  without  inconvenience. 

A  still  further  Tari^itioii  in  Uie  mode  of  oooiHnation  between 
phospbijru!^  aod  h\drogeii,  is  as  follows  :^ 

Prepare  a  jfir  of  lijdrngen  gas  over  mercury,  by  the  tteeomposi' 
tion  of  water  by  !*ulphurjc  Jicid  and  ircm  tilings.  Pass  two  or 
three  snirtll  biis  of  pht»sphoru^  up  llirough  the  mercury,  tbat  they 
may  re  mam  in  contact  wth  the  hydrogen  f^ns.  in  the  coyritj  of 
Veu  ur  twdve  hours  the  comhijikilitMi  will  be  complete. 

ccccxcv, 

SirJCATKD    PLUOttIC    Gas. 

Pulverise  an  oninc  of  Fhi:Ue  of  Lirne  (Floor  Spar),  (*nd 
half  an  niihce  cif  GTaii^.s  ;  put  these  into  an  eaftoeii  or 
glnHH  retorti  nnd  ponr  over  them  an  ounce  of  Sulphuric 
And  I  rec»  ire  ibe  Gsf^  in  gias^  jars  over  Mercury. ^ — ^Water 
nhsorhs  ho  luurh  ol'  this  Gas,  that  it  can  hardly  be  col* 
lecfetl  over  it* — ^Thts  Gas  Ireitig  already  saturated  with 
Sllex  from  the  powdered  Glaas,  has  no  action  on  any 
I^Usfi  ve!!?sels  whicli  nmy  receive  it^so  that  it  may  be  kept 
in  tbem  for  any  length  of  time, 

€(*CCXCVl. 

Fluo-Boric  Gas. 

Put  into  a  tubidaled  retort  4  drams  of  pulverised  Fluate 
of  Liiue.  Si  drams  of  dry  Boracic  Acltl^  and  3  ounces  of 
Sulphyrtc  Acid  ;  give  them  a  tolerahle  heat:  the  Gas 
which  comes  over  will  be  the  Fl no-Boric »  which  does  not 
ar!  upon  Gtnss,  and  may  be  condensed  (as  it  is  reinark- 
uhly  absorljahle  by  Water)  in  the  receiver,  contarning'  a 
few  ounces  of  Water  at  the  bottom*  and  Kurroutided  by 
pounded  Ice,  or  a  freezing  mixture:  if  the  Water  hag 
absorbed  suiHcient,  the  whole  will  be  of  an  oily  con- 
fiisfence  hke  Sulphuric  Aci(i.  It  may  be  preserved  in  a 
stopped  buttle.  In  the  format iou  of  this  f^ubstartcc,  the 
Sulptiuric  Acid  separates  the  Lime  from  its  combination^ 
forming  Sulphate  of  Liuie  :  the  two  Acid«  accordingly 
combine  together,  and  are  driven  ofT  by  the  heat  iu  a 
atate  of  Gas. 
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ccccxcvir. 

Chlorine  Gas 
Does  ftot  support  AniffuU  Life. 

Place  a  mouse  or  other  small  animal,  under  a  jar  of 
Chlorine  gas ;  or  drop  it  into  one  from  the  aperture  at  the 
top  of  a  jar  filled  with  it.     The  animal  will  instantly  expire.* 

ccccxcviii. 

Hydrogen  Gas 

Does  not  support  Animal  Life. 

Immerse  a  mouse  or  small  bird  in  a  jar  of  Hydrogen  gas ; 
the  animal  will  instantly  die  from  suffocation,  and  the  want 
of  its  regular  respirable  nourishment 

Observation,  It  has  been  found,  that  if  a  person  speaks  immediately 
after  breathing  hydrogen  gas,  his  voice  for  a  few  moments  suffers  a 
change,  but  this  soon  goes  off. 

ccccxcix. 

Nitrogen  Gas 

Does  not  support  Animal  Life. 

If  a  mouse  or  sparrow  be  dropped  into  a  jar  of  Nitrogen 
gas,  it  will  fall  down  exhausted,  and  gasping  for  breath : — 
extinction  of  life  will  immediately  follow. 

D. 

Nitrous  Oxide  Gas 

Ikyes  not  long  support  Animal  Life. 

Prepare  a  jar  of  this  gas,  and  immerse  in  it  a  mouse  or 
other  small  animal ;  at  first  it  will  appear  lively,  but  after- 
wards very  uneasy  and  languishing,  and  life  will  quickly  be- 
come exUnct. 

*  It  b  hoped  that  some  of  the  following  experiments  will  not  be  re- 
peated through  mere  wantonness. 
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Df.srttLXTioN  OF  Animal  Lite  by  Sclfhurous  Acid  Gas. 

IF  a  nmuse  or  other  small  animal  be  immcried  in  ajar  of 
Sulphurous  Acid  Ga.s  it  will  instantly  expire.  1  here  arc  few 
gases  more  deleterious  tn  animal  Jit"e  than  thi%  and  icx» 
n»uch  care  cannot  be  taken  not  to  breathe  an  ainiospliere 
charged  with  it  even  in  a  small  degree. 

Ol^*ervationM.  When  the  smell  of  sulphur  fvJ^rails  m  a  room  from  ihe 
huTulng  of  pyrites  (sulphuret  of  iron),  cokt,  &c.;  tliiis  is  iinlhirig  ]r>9i 
than  the  sulphur  comliined  with  the  oxjc-eii  of  the  atitiosphert^,  fonniu^ 
nulphiirou^  aciil  gas.  In  9uch  cases,  Urn  profR^r  to  c^peti  thif  dtmr  ni><l 
wiudows,  or  to  leave  the  room.  A  buruiu^  sulphur  match  emitt  sul- 
phurous acid  t^ds  ;  anti  tf  by  accideut^  oneot  these  he  hdd  uiidt^r  llie  nose, 
a  seiia4*  of  jiufTocatiou  will  be  (fk. 

Dtt. 

Ikabjijty  or  Carbonic  Acid  Gas 

To  support  Animai  Exhtttwe. 

a  mouse  be  dropped  into  a  jarcontaininjEf  Carbonic  Acid 
gas,  it  will  expire  in  two  or  three  seconds.  In  this  way  But- 
terflies, &c.  may  be  preserved  for  Cabinets. 

Ok'ierviitionjt.  Carbomc  3.cm{  ^aif  H  the  choke*damp  *>f  miuei.  It  is 
that  L^as  which  escapes  liuriug  thfi  fermentatrorj  of  porter,  &c.  and  men 
who  havtf  held  their  ijuses  to  the  hung  hule  of  casks  whilst  this  pro- 
i^ess  has  tjffu  going  on,  have  been  Iuiowti  to  fstll  dead  frairi  suffocation,  or 
rnnn  the  paiiia^e  of  a  portion  of  the  gas  into  the  iur^gs.  It  h  aNu  that 
ilelcterious  ga«  called  charccMlfume*,  which,  unfortunately,  so  many  ar- 
ii2&ii<iand  nmnuUicturera  are  condemned  to  inhale,  by  burning  charcoal 
tireN  in  close  workshi^ps.  Naihing  can  be  more  evident  ihau  that  carbo-' 
iiic  acid  gas  will  be  generated  when  charcoal  is  burut  in  common  air,  from 
whence  ii  has  a  cOTiiiiiued  isuppjy  of  oxygen.  It  is  not  the  hard  work 
of  ilie  nraanufacturer  that  destroys  hb  constitution,  at  a  time  uheu  he 
should  be  most  robust  and  healthy  ;  but  the  respiration  of  foul  air,  with 
scai^ty  and  perhaps  bail  nourishment.  Even  within  a  few  wi'ekR,  the 
new.Hpapers  relate  that  two  female  servants  in  Hertfordsshire,  hiU'iii^ 
incautiously  placed  in  their  bed- room,  a  large  brazier  cotit  jiiilng  lighted 
charcoal,  were  next  mornifig  found  dead  in  bed  1  ! 

To  obviate  the  respiration  ofcErbonic  acid  gas,  if  charcoal  fires  mutt 
l*e  used,  we  would  suggest,  in  addition  to  other  methwli  of  ventilation 
and  purification  of  the  air,  the  absorption  of  this  ga»  by  lime  water 
poured  info  shallow  vessels^  These  should  remain  on  the  Jioor  of  I  be 
workshop,  and  the  lime  water  should  be  daily  changetl.  The  pure  lime 
will  abiorb  the  ga*t,  and  he  converted  itito  carbonate  of  lime. 

This  gas,  from  ht»  gravitv,  sinks  in  the  atmosphere;  hence  it  is  gene- 
rally found  at  the  bottom  a{  old  Wflls,  &c.  !kc,  and  may  be  known  lo 
exist  iu  them,  by  ttie  extinction  of  a  lighted  candle.  The  Grotto  of 
Dogs  ill  Ituly,  has  its  name  from  the  practice  ofputting  dogs  into  it,  who 
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immediaCf Ij  fell  down  from  suffocation.  Thej  ire  afterwards  recorw^d 
bj  immenion  iii  cold  water/  and  aniwer  the  same  purpose  for  the  grati- 
Jicaiion,  of  the  next  company  of  visitors.  The  caroonic  acid  ^as  in  this 
carem  wUJ  not  have  toe  same  effect  upon  man,  because  from  iti 
^avitj  it  keeps  its  station  at  the  bottom,  reaching  no  higher  than  H 
the  knee  ;  the  rest  being  occupied  bj  common  air:  consequentlj  it  wiU  H 
hare  that  effect  upon  the  respiration  of  a  dog  or  other  fmaj]  aniinal,  thai 
it  cannot  hare  on  a  human  being. 

mil, 
NiTBotrs  Gas 
Does  not  .wppori  Animal  Life. 
Confine  a  tnouse  or  other  small  animal  in  a  jar  of  Nitrotii 
Gai  :  life  wilJ  immediately  become  extinct 

BIV. 

Atmospheric  Air 

Supports  Animal  Life^  oidtf  wMk  it  coffUaim  Oxtfgen. 

Immerse  a  moose  in  a  jar  of  Atmospheric  Air ;  it  will  at 
fint  give  no  signs  of  uneasiness ;  but  as  its  respiration  pro- 
ceeds, and  the  Oxygen  is  consumed^  (the  Atmospheric  Air 
in  the  glass  being  loaded  with  Carbonic  Acid  Gas  from 
the  lungs  ;)  the  animal  uill  gradually  become  faint,  and  if 
kept  in  it  much  longer,  will  die, 

Ohiervaiions.  It  ri  well  known,  from  the  mutual  retpiration  of  plant! 
and  animal»^  and  from  other  causes,  that  the  wholesome  qualitiei  of  the 
atmosphere  are  kept  up  by  the  oxygen  and  nitrogen,  which  are  iti  com- 
ponent pans,  being  in  tJue  proportion.  If  the  at  ma  sphere  were  compoaed 
of  nitrogen  alone,  no  animal  {according  to  the  present  conitruction  of 
its  body)  could  live  in  it  for  an  InstanL  On  the  contrary,  if  oxygen  alooe 
composed  the  atmoiphere,  animalt  would  very  shortly  die  from  ita  effect 
ypon  the  blood,  in  cauaing  a  hurried  respiration,  and  quickening  the 
pulie.  But  by  a  proper  combination  of  ««  part*  of  oxygen  with  78  of 
nitrogen^  the  atmotpbere  is  adapted  for  renplration* 

Oxygen  Gas 
Is  the  best  Supporter  of  Animal  Life, 

Let  two  jars  be  placed  on  a  table ;  the  one  containing 
Oxygen  gas,  and  the  other  pure  Atmospheric  Air.  Into  each 
of  these,  let  a  mouse  be  dropped.  The  animal  immersed  in 
the  Oxygen  will  live  four  times  as  long  as  that  in  the  jar  of 
Atmospheric  Air. 

O^trvatton.  The  cauBe  of  this  phenomenon  is,  that  ai  the  atmofpbeHc 
air  contains  nitrogen  gas  aB  well  as  oxygen*  it  carmot  answer  the  purpose 
of  respiration  so  long  as  an  equal  volume  of  pure  oxygen. 
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OxTGEN  Gas 
Camesthe  red  Colour  ofifx  Blood, 

WithdraTT  quickly  the  cork  of  a  phial  containing  Oxyeen 
Gas,  and  pour  into  it  3  or  4  drams  of  venous  blood  ;  corlc  it 
again  quicKly,  and  shake  the  phial.  The  blood  will  now 
become  of  a  vermillion  hue,  and  like  that  drawn  from  an 
artery.  A  similar  effect  will  take  place  if  venous  blood 
thrown  up  by  means  of  a  warm  syringe  into  a  jar  of  Oxygen 
Gas  placed  over  Mercury.  These  experiments  correspond 
with  the  theory  of  the  oxygenation  of  the  blood  of  animals,  by 
decomposition  uf  the  Atmospheric  Air  inhaled  by  the  lungs. 

DVII. 
FtJRTHEE  PeOOF  THAT  OxYCEN  Ga^ 

Causes  lia  red  Colour  of  the  Blood 

Procure  some  dark  coloured  blood,  and  place  a  deep  saucer 
containing  it,  on  water  or  mercury  in  a  pneumatic  trough ; 
and  invert  ajar  over  it.  Leave  the  whole  undisturbed  until 
the  surface  is  wrfectly  red,  from  the  decomposition  of  the 
Atmospheric  Air  in  the  jar.  Now  withdraw  tne  cork  at  the 
top,  and  immerse  a  lighted  taper ;  the  flame  will  be  very 
quickly  extinguished,  owing  to  the  a  licence  of  Oxygen,  or  any 
other  supporter  of  combustion:  nothing  but  Nitrogen  and 
Carbonic  Add  Gas  remaining  in  the  jar. 

O^etvadonj.  If  inatearl  of  atmojptieric  air,  a  jar  of  oxygea  gnM  bt 
([iiklLlr  inr«ncil  qvvt  tbi^  ^ucer,  in  a  tnercuri^l  Iroit^h^  the  vermillioci 
,hue  will  t>a  fooner  acquired  by  the  lilooJ,  and  the  li^9!i  of  oxjj^en  (occa* 
■loaed  by  ita  abaor(ition  or  circompasiitjon  by  tlie  blo^)  will  be  rcplac«il 
bytbe  ascent  of  the  mercury  iiUne  jar,  If^  tin  the  contrary!  arterial 
blood  t>e  eiposed  in  a  Mrnilar  way  to  the  action  of  coiifirieil  carbonic  acM« 
ita  red  colour  will  lie  changed  to  thiit  of  veiiouii  blood  (purpk).  1 1 
would  be  perhaps  worth  trying  what  ffTecl  oiher  goses  woulti  hare  on 
arterial  blood,  by  a  aimtlar  exposure. 

The  colour  of  blood  has  been  generally  »uppo.'«ed  to  depend  on  iron 
but  tome  e]t|>erimeiitf  by  Vauquelin  ha^e  ffemonttlrated  the  erroneouf 
nature  of  ihi«  opbilon,  anil  have  provetl,  that  a  colouring  matter  may  U: 
flrawn  fronn  the  blood,  in  which  the  most  delicut^'  teat  cannot  diacovc^r 
the  amalJeaC  trice  of  Iron.  The  blood,  according  to  Vauquelut*f  expert* 
ntentfl,  is  composed  of  alb  amen  ;  (tbruie  ;  colouring  matter;  and  a  fat 
end  mild  oil.  The  constant  presence  of  the  Utter  of  these,  however^  in 
the  blocwl  of  man,  requires  the  aulhonty  of  further  eipertfnentii. 

Akhon^h  oxygen  seeoit  in  general  to  l>e  absolutely  necessary  to  pre- 
serve Titality ;  it  is  itated  by  M.  Blot,  that  the  insects  called  B!ajw  and 
Tenebrions,  may  be  left  in  lherart*st  vacuum  that  can  be  made  by  an  air 
pump,  for  seTeral  day»,  without  appearing  to  suffer  any  inconfenience, 
OTf,jgni  ga.-!  has  been  u^ed  with  great  advantage  in  ca^es  of  tuspccidad 
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aiilination  from  ilrowniDg,  &c ;  aldo  for  the  cure  of  loine  nenroiis  dis- 
orders, &c.  There  is  an  apparaUif  for  the  admiRistration  of  thii  m, 
which  may  in  anj  quantity  be  mixed  with  common  air,  and  itihaled  bj 
thr  patJetiL  When  breathed,  the  pulse  becomes  considenibly  accele- 
rated. 

I>r.  Siliman's  American  Journal  of  Scienee  coatains  the  foDowhig'  case 
of  respiration  of  oxygen  gas.  A  youmr  lady,  apparently  in  the  last 
stag^  d  decline,  aui  supposed  to  be  affected  with  hydrothorax,  was 
pronounced  bey«Hid  tijc  reach  of  ordinary  medical  aid.  It  was  deter- 
mined to  administer  oxygen  gas.  The  eras  was  obtained  from  nitrate  of 
potass  (saltpetre),  not  because  it  was  Uie  best  process,  but  because  it 
could  be  obtained  in  the  place,  and  because  a  common  fire  would 
senre  for  its  extricatioiu  Thie  gas  obtained  had,  of  course,  a  rariable 
mixture  of  nitrogen  or  azote,  and  probalilr,  on  an  arerage,  might  not 
be  purer  than  nearly  the  rerersed  proportions  of  the  atmosphere ;  that 
is,  seventy  to  eighty  per  cenL  of  oxygen  to  twenty  or  thirty  of  nltrcgcn: 
and  it  is  worthy  of  obserration,  whether  this  circumstance  might  not 
hare  influenced  the  result.  Contrary  to  expectation,  the  gas  wait  skil- 
fully prepared  and  persereringly  used.  Fiora  the  first»  the  difficulty 
of  breatliing,  and  other  oppressive  affections,  were  reliered :  the 
young  lady  grew  rapidly  better;  and  in  a  few  weeks  entirely  recovered 
her  healtlu 

DVIII. 

Cabbomc  Acid  Gas  evolvrd  from  the  Lungs 

In  Bespiraiion. 

If  a  person  breathes  repeatedly  into  a  phial»  or  other  ves* 
sel  containing  pure  Lime-water;  the  clear  liquid  will  become 
quite  turbid.  This  is  caused  by  the  combination  of  the 
pure  Lime  with  the  Carlwnic  Acid  proceeding  from  the 
Lungs  during  each  expiration.  The  Milky  appearance  is 
owing  to  the  insolubility  of  the  Carlwnate  of  Lime. 

Observalion,  The  expiration  of  carhonic  acid  ffas  from  the  lunet  n 
owin^  10  a  decomposition  which  the  atmospheric  air  undergoes,  whilst 
acting  on  the  blood.  The  bloo<l  returning  by  the  vei:!S  from  all  parts 
of  the  bodvyis  loaiiod  witii  carbonaceous  matter,  and  is  consequently  of 
a  purple  colour.  The  oxygen  uf  the  common  air,  combining  with  the 
carbon,  forms  carhonic  acid,  which  flies  off,  and  from  its  specific  gra- 
vity descends  towards  the  earth.  The  blood  in  accordingly  changed  to 
a  vennillion  colour,  and  is  ready  for  fresh  emission  by  the  contractile 
power  of  the  heart.  Meantime,  the  nitrogen  of  the  common  air  in- 
oaled  is  set  free,  and  will  he  exhaled  with  the  carbonic  uciil  gas.  The 
nitrogen  gas  being  lighter  than  eitlier  atmospfieric  air  or  carbonic  acid 
pas,  ascends,  whilst  the  latter  descends,  thus  making  room  for  a  fresh 
■wpiration  of  atmoitpheric  air,  which  enters  between  the  two  currents 
of  the  before  mentioned  ga>es. 

Dix. 

Iktoxicating  Effects  of  Nitrous  Oxide  Gas. 

^fiU  a  bladder,  having  a  tube  and  stop-cock,  witli  this  gas. 
I  mouth  be  applicu  to  the  tube  after  the  expiration  of 
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as  imfcli  air  trom  the  lungs  as  possible  ;  and  this  gas  be  re- 

peatetUy  inhaled  instead  ;  a  strange  but  very  pleasant  sensa- 
tion will  pervade  the  whole  Ixxly  :  this  will  be  accompanied 
by  warmth  at  the  chest,   and  giddiness.     The  eyes  of  the 

Ecr^n  who  has  inhaled  it,  will  roll  abt)ut  wildly,  anJ  he  will 
ave  every  symptom  of  intoxication  :  still  tliis  intoxication 
will  be  different  from  that  jiroduced  l>y  ardent  spirit b.  For 
the  experimentalist  will,  as  it  were,  be  so  much  elated,  as  to 
give  way  to  all  manner  of  extravagant  and  violent  actions 
and  gestures;  such  as  runnings  leaping,  wrestling,  boxing, 
dancing,   reciting,   whooping  and  nolToaing. 

Ohteri'ation,  It  h  rather  sing-ular  that  mnny  have  evinced  at  this 
time,  what  were  their  general  propensitiei  at  othert.  Some,  for  in- 
■tatice,  will  recite  plHys,  whilst  otheru  are  ready  to  knack  the  by-?tandert 
dovrtL  The  eipenmcnt  of  inhaling  this  gas,  fshould  be  performetl  in 
a  fields  or  hi  a  larg-e  rof»m,  wiihout  fumitiire.  ihat  nothing  may  im- 
pede the  extravagant  motions  uf  the  pra  tempore  itiadmaii. 

DX. 

I         Effects  of  Carbonic  Oxide  on    Respiration. 

Professor  Higginsof  Dnblin  wishing  to  compare  the  elFect« 
of  Carbonic  Oxide  with  those  of  the  .\itroua  Oxide,  by  inspi- 
ration, procured  some  for  that  porpose.  Having  exhausted 
his  lungs  of  A  tmospheric  Air,  he  made  three  or  four  deep  in- 
■pi rations  of  the  gus.  The  effects  were  an  incoticeivabfy 
lodden  deprivation  of  sense  and  volition.  He  fell  supine 
and  motionless  on  the  floor,  and  contiotied  in  a  state  of  total 
uisensihility    for    nearly    half   an    hour,    almost    lifeless ; 

Eulsation  being  nearly  extinct.  Several  medical  gentlemen 
eing  present,  to  witness  the  experiment,  various  nieans  were 
allied  for  his  restoration,  but  nithout  success.  At  last,  the 
introduction  of  Oxygen  Uas  by  compression  into  tlie  lungs» 
was  suggested.  A  very  rapid  return  of  animation  ensued, 
though  accompanied  by  convulsive  agitations^  excessive 
headache,  and  quick  irregular  pulsation  ;  and  for  some  lime 
afterwards,  total  blindness,  extreme  sickness,  and  vertigo, 
with  aUernalions  of  heat  and  shivering  cold,  were  painfully 
experienced.  This  state  was  succt^eded  by  an  uncunquer- 
able  propensity  to  aleep,  whicl*  was  broken  and  feverish. 
An  emetic  of  tartarized  antimony  finally  removed  those  alarm* 
ing  symptoms,  and  the  only  unpleasant  effects  fe-t  on  the 
ensuing  day,  were  those  occasioned  by  the  fall.  In  the  con- 
fusion, the  quantity  of  gas  respired,  or  the  change  it  under- 
went   in    the  hings,  was  unobserved.     And  although  Uiis 
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experiment  is  too  hazardous  for  repetition,  still  it  is  a  proof 
of  the  efficacy  of  oxygen  gas,  whidi  may  arise  in  caseft  of 
suspended  anunation  proceeding  fran  choke  damp,  &c.  &c. 
fcc.  Another  gentleman  had  respired  the  gas  a  few  mi- 
nutes previous  to  Prof.  Higgins,  and  suffered  much  from 
the  attempt. 

DXI. 

ExTiKCTioN  OF  Life  by  Carburetted  Hydrogek  Gas. 

Prepare  a  jar  of  Carburetted  Hydrogen  Gras,  and  immers^ 
in  it  a  mouse  or  other  small  animal :  ^fe  will  immediately 
become  extinct 
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CHAPTER  XII. 

EXPERIMENTS  ON  COMBUSTION. 


General  Observations. 


^^OMBUSTION  is  the  decomposition  of  a  body  at  an  ele- 
vated temperature,  with  the  evolution  of  Light  and  Ueat  Some 
suppose  Combustion  to  be  the  effect  of  a  certain  degree  of 
motion  of  the  particles  of  Combustible  bodies ;  and  that 
Flame  is  merely  a  transparency,  or  luminosity,  of  these  parti- 
cles when  they  arc  thrown  to  certain  distances  with  consider- 
able velocity. 

The  generally  received  theory  of  Combustion  is,  (consi- 
dering Heat  and  Light  to  be  boaies  in  themselves,)  that  the 
Oxygen  Gas  of  the  Atmosphere  consists  of  Oxygen  and 
Heat;  and  the  Hydrogen  and  Carbon  of  Combustibles, 
(such  as  Coals,  Wood,  Oil,  and  Spirits,)  consist  of  certain 
bases,  or  radicals,  with  Light:  that,  in  common  cases  of 
Combustion,  Decomposition  of  both  takes  place ;  the  result 
of  which  is,  that  the  Oxygen,  or  base  of  the  Gas,  combines 
with  the  base  of  the  combustible,  to  form  an  Oxide,  or  the 
ashes ;  whilst  the  Caloric  v(  the  Gas,  and  the  light  of  the 
combustible,  are  evolved  in  the  state  of  flame. 

The  latter  Tbcorv  is  considerably  strengthened  by  the 
well-known  Chemical  Law,  that  in  most  cases  of  Combus- 
tion there  must  be  a  Combustible  and  Supporter  of  Com- 
bustion present.  A  Candle,  Wood,  Coals,  or  the  combus- 
tible substanci',  will  not  bum  unless  common  Air,  or  some 
other  supporter  of  Combustion  be  in  contact  with  it 

The  Supporters  at  present  known,  are  four— Oxygen, 
Chlorine,  Iodine,  and  Fluorine.  It  is  not  necessary  that 
these  should  be  in  a  state  of  purity ;  for  although  combined 
with  otlicr  substances,  they  will  readily  be  given  out  to  the 
burning  body,  if  their  affinity  for  the  latter  be  greater  than 
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for  the  fonner.  Thus,  in  common  Combustion,  the  affinity  (or 
tendency  to  combine)  of  the  Oxygen  of  the  Atmo.sphere  for 
the  heated  Hydrogen  and  Carbon  of  a  Candle,  is  greater 
than  for  the  Nitrogen  with  which  it  formerly  existed  in 
the  state  of  Atmospheric  Air.  'I  here  are,  however,  many 
anomalous  causes  of  Combustion,  (as  will  be  seen  by  some 
Experiments  towards  the  end  of  the  l4th  Chapter,)  in  which 
DO  acknowledged  supporter  seems  to  be  present.  The  act  of 
Combustion  in  these  cases^must  be  induced  by  some  cause  of 
a  different  nature  to  that  which  takes  place  in  common 
Combustion. 

Fkune  is  supposed  to  be  a  hollow  film,  or  elliptical  bubble, 
filled  with  volatile  matter,  the  surface  of  which  is  formed 
where  the  vapour  unites  with  the  Oxygen  of  the  Atmosphere. 
Mr.  Porret  discovered,  that  the  luminous  portion  is  sur- 
rounded by  a  Flame,  nearly  invisible,  which  produces  Heat : 
die  blue  bottom  is  caused  by  a  low  temperature^  Flame 
being  transparent ,  a  long  wick  merely  intercepts  the  light 
of  the  opposite  side  of  a  Candle. 

When  pure  gaseous  matter  bums,  the  light  is  very 
fiseUe,  the  density  of  fiame  being  proportional  to  tlie 
quantity  of  solid  Charcoal,  first  deposited,  and  afterwards 
burned.  The  flame  of  pure  Hydrogen  is  pale  blue,  and 
emits  very  little  light ;  but  if  we  throw  into  it,  metallic 
filings,  small  pieces  of  Platinum  wire,  powdered  Charcoal, 
or  any  other  solid  combustible  matter,  its  light  becomes  in- 
creased by  the  ignition  of  these  substances.  In  the  flames 
of  Candles,  Lamps,  and  Carburetted  Hydrogen  Gas,  the 
inflammable  element  is  pure  Hydrogen  ;  tne  whiteness  and 
intensity  of  the  light  being  produced  by  a  quantity  of  ig- 
nited carbonaceous  matter,  given  off  by  the  decomposition 
of  the  inflammable  matter.  The  form  of  flame  is  conical, 
because  the  greatest  heat  is  in  the  centre  of  the  inflamma- 
ble mixture.  In  looking  stedfastly  at  flame,  the  part  where 
the  combustible  matter  is  volatilized  is  seen  ;  and  it  appears 
dark,  contrasted  with  the  part  in  which  it  begins  to  oum ; 
that  is,  wherp  it  is  so  mixed  with  air  as  to  become  ex- 
plosive. When  the  wick  becomes  clogged  with  Charcoal, 
It  cools  the  flame,  and  prevents  a  proper  quantity  of  air 
from  mixing  with  its  central  part;  hence  the  (Charcoal 
thrown  off  from  the  top  of  the  flame  is  only  red  hot,  and 
much  escapes  unconsumed. 

That  flame  may  be  extinguished  simply  by  cooling,  Sir 
H.  Davy   ingeniously  shews,  by  putting  a  coil   cm    cold 
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FUtinum  wire  close  to  the  small  flame  of  a  spirit-lamp.  It 
goes  out  in  consequence  of  the  heat  carried  off^  by  the  wire; 
which  will  not  be  the  case  if  the  wire  be  previously  heated:  or 
to  descend  to  a  more  common  illustration,  when  we  blow  out 
a  candle,  the  extinction  of  the  Hame  is  produced  by  the 
cooling  power  of  the  current  of  air  projected  into  the  name» 
and  the  hottest  flames  are  least  easily  blown  out. 

Air  may  be  made  hot  enough  to  impart  a  white  heat  to 
solid  bodies,  and  yet  not  become  luminous  itself;  as  may  be 
easily  shewn,  by  holding  a  piece  of  thin  platinum  wire  over 
the  chimney  of  an  Argand  lamp,  fed  with  spirit  of  wine;  or 
even  by  the  common  expedient  of  li^htin^  a  piece  of  paper^ 
by  exposing  it  to  a  current  of  hot  air  which  rushes  out  of  a 
common  lamp-glass.  Such  being  the  nature  of  flame^  it  is 
further  obvious,  that,  if  we  coolit,  by  any  means,  we  must 
at  the  same  time  extinguish  it ;  and  this  is  accordingly  done, 
by  passing  it  through  the  metallic  apertures  of  fine  wire^ 
gauze,  (as  in  the  case  of  Sir  Humphrey  Davy's  Mine  Safety- 
Lamp,)  or  any  other  substance  which  has  considerable  con- 
ducting and  radiating  powers  in  regard  to  heat,  or  which,  in 
other  words,  is  capable  of  producing  a  cooling  efibct.  Thus  a 
piece  of  wire-gauze,  placed  in  the  centre  of  the  flame  of  a 
candle,  cuts  it,  as  it  were,  in  half, — the  upper  part  being  ex- 
tinguished by  the  cooling  power  of  the  gauze,  while  the 
lower  part  remains  luminous,  because  it  is  of  a  temperature 
sufiiciently  high. 

'riie  followmg  experiments  illustrate  the  various  pheno- 
mena of  Combustion  in  Atmospheric  air^  also  the  relative 
Combustion  of  different  substances.  We  deem  this  order 
necessary,  as  it  is  requisite  for  the  student  to  be  acqucunted 
with  the  common  cases  of  Combustion,  previous  to  a  know- 
ledge of  tlie  same,  where  the  Supporters  are  in  a  state  of 
punty  ;  he  will  thus  be  more  able  to  appreciate  the  combus- 
tive  jx)wers  of  the  pure  Supporters. 

DXII. 

A  Taper  buuns  in  a  Jar  of  Atmospheric  Air, 

Only   so  long  as  there  is  Ox  if  gen  present  to  support 

Combustion. 

.  Fasten  a  taper  to  a  flat  piece  of  wood,  and  set  it  floating 
in  a  shallow  dish  of  water :  invert  over  it  a  glass  jar.  The 
Taper  will  burn  for  a  little  time,  as  when  it  was  uncovered  ; 
but  the  flame  will  so<m  become  fainter,  and  at  last  will  be 
extinguished. 
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Obiervatum.  A  mouse  iinineraed  In  the  jar  would  instantly  die,  there 
being  only  nitrosen  and  carbonic  acid  gases  m  it ;  all  the  oxyeen  having 
been  consumed  by  the  combustion.  Combustion  is  kept  up  in  the  4^t- 
mospbere  by  a  continued  supply  of  Oxygen. 

DXIlt. 

Combustibility  of  Camphor. 

Apply  a  small  piece  of  Camphor  to  the  flame  of  a  candle ; 
it  will  inflAme.  rlace  it  in  this  state  on  water  in  a  basin. 
Here  it  will  not  only  float  and  remain  in  an  inflamed  state, 
but  will  also  appear  agitated ;  and  in  this  state  will  move  to 
and  fro  on  the  surface,  at  the  same  time  emitting  a  very  frag* 
rant  smell. 

Observation,  If  during  theag'tation  of  the  camphor  on  the  water,  a 
drop  of  oil  of  |)epnpmiitit  Ix  let  fall  from  a  feather,  into  the  Tessel,  the 
camphor  will  sudilenly  «top,  as  if  arrested  by  something  peculiarly 
attractive  hi  the  oil. 

DXIV. 

Combustion  of  Phosphorus. 

Place  a  piece  of  Phosphorus,  half  the  size  of  a  pea,  on  the 
ade  of  the  fire-grate,  or  on  a  warm  piece  of  iron  ;  it  will 
soon  take  fire,  burning  with  a  beautiful  light  blue  flame,  and 

fving  out  a  whitish  vappur,  which  is  Phosphoric  Acid,  or 
hosphorus  combined  with  the  Oxygen  of  the  Atmosphere. 
Put  a  piece  of  Phosphorus,  of  the  size  of  two  peas,  into 
a  gallipot  more  than  half  filled  with  water;  place  the  gallipot 
upon  the  fire,  and  let  it  boil.  Althougli  Phosphorus  is 
heavier  than  water,  still  by  the  boiling  heat,  it  will  be  gra- 
dually converted  into  vapour,  which  on  ascending  to  the 
surface  will  take  fire,  exhibiting  very  beautiful  phenomena. 

Observation.  These  phenomena  may  be  accounted  for  in  another  way ; 
that  18^  that  the  pho8[)horus,  at  an  elevated  temperature,  decompows 
the  water^  and  unites  with  its  hydrogen^  forming  phosphurctted  hydro* 
gen  ga«. 

DXV. 
BoUON    BURNS    IN    THE    ATMOSPHERE, 

Whe'  Jieated  to  600^ 

Place  a  small  piece  of  Boron  on  a  fire-shovel,  and  give  it 
a  heat  between  five  and  six  hundred  degrees.  Combustion, 
with  a  beautiful  red  light,  accompanied  by  scintillations,  will 
be  the  consequence. 

Observation.  Boracic  acid  will  Iks  formed  by  the  union  of  this  sub- 
stance with  the  oxygen  of  the  Atmosphere. 
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DXVI. 

Ieon-filings  burn  in  the  Flame  of  a  Candle. 

Pour  Iron-filings  upon  the  Flame  of  a  Candle,  from  a 
sheet  of  paper,  about  eight  or  ten  inches  above  it :  as  they 
descend  in  the  Flame,  they  will  enter  into  a  very  vivid 
scintillating  Combustion. 

Obtervation,  The  filings  which  have  iindei^ne  this  combustion^  if 
eiaminedy  will  be  found  to  be  in  an  oxidised  state. 

DXVII. 

Arsenic  burns  in  the  Atmosphere. 

Throw  two  or  three  pieces  of  metallic  Arsenic  into  a  cru- 
cible made  red  hot  in  the  fire ;  at  the  instant  of  projection, 
they  will  inflame  with  a  bluish  li^ht,  and  continue  m  that 
state  until  they  are  totally  oxidised. 

Obtervation,  This  combustion  will  be  attended  by  a  copious  emission 
of  white  fumes^  which  have  a  garlic  odour ;  and  the  operator  should 
keep  at  a  distance  from  the  fire-place,  as  they  possess  nozious  qualities. 

DXVI  II, 

Combustibility  of  Zinc. 

If  Zinc-filings  are  sprinkled  on  the  flame  of  a  candle, 
they  will  immediately  Dum  like  so  much  saw-dust  This 
Combustion  is  very  beautiful,  for  each  grain  in  the  course 
of  inflammation,  scintillates,  and  assumes  a  luminous  starry 
form. 

Put  two  or  three  small  pieces  of  Zinc  into  a  crucible,  and 
give  it  a  red  heat  in  a  dear  fire.  A  very  lively  and  beau- 
tiful Combustion  will  now  take  place,  from  Combination 
witli  tho  Oxygen  of  the  air ;  and  white  fumes  will  arise  from 
the  crucible  as  it  goes  on :  these  fumes  arc  the  Oxide  of 
Zinc  It  is  only  at  a  red  heat,  that  Zinc  is  able  to  decompose 
the  air  with  any  degree  of  energy. 

A  very  pleasing  variation  will  take  place,  if  pieces  of 
Zinc  are  thrown  mto  a  red-hot  crucible.  The  metal  will 
bum  with  very  great  brilliancy. 

If  a  bar  of  Zinc  be  submitted  to  a  heat  of  250%  it  will 
be  rendered  malleable.  In  this  state  it  may  be  beaten  into 
thin  leaves,  by  a  flat  hammer  on  an  anvil.  If  one  of  these 
leaves  be  presented  to  the  flame  of  a  candle,  it  will  bum 
almost  like  a  sheet  of  paper.  White  fumes  of  Oxide  of 
Zinc  will  be  evolved. 
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Observation,  If  the  different  compounds  used  in  making  fireworks, 
contain  al>oiit  one-eigiith  of  zuic-filings,  (except  where  exnioeions  are 
required^)  the  brilh'ancy  of  their  combustion  will  be  mucti  increased. 
Such  fireworks  present  a  continued  stream  of  vivid  scint illations. 

DXIX. 

Antimony   enters   into  combustion   at  a 

White  Heat. 

Melt  some  Antimony  in  a  crucible,  (the  melting  point  is 
8lO^,)  and  when  at  a  white  heat,  take  nold  of  the  crucible 
with  the  fire-tongs,  and  shake  it ;  a  very  brilliant  Combus- 
tion will  take  place,  as  the  Antimony  rapidly  absorbs  Oxy- 
gen from  the  air. 

DXX. 

Galltc  Acid  is  Combustible. 

Place  a  few  crystals  of  Gallic  Acid  on  a  red-liot  shovel  or 
poker ;  they  will  soon  enter  into  combustion,  giving  out  a 
yellow  flame,  and  a  very  pleasant  odour. 

DXXI. 

BoKACic  Acid  imparts  a  green  colour  to  the 

Flame  of  Alcohol. 

Put  1  dram  of  Boracic  Acid  into  a  saucer,  and  pour  over  it 
4  drams  of  Alcohol ;  stir  them  well  together.  If  tliis  Experi- 
ment be  performed  at  night,  withdraw  the  candle  i'rom  the 
room,  and  then  set  fire  to  the  Alcohol  with  a  lighted  piece 
of  paper.  The  flame  will  have  a  very  beautiful  green  ap- 
pearance, the  reflection  of  which,  it  will  impart  to  the  faces 
of  the  spectators. 

DXX1I. 

Strontian  gives  a  brilliant  red  colour  to  thk 

Flame  of  Mcolioh 

Proceed  as  in  the  last  Fxperiment ;  hut  instead  of  the 
former  substance,  use  pulverised  Strontian.  The  flame  will 
be  of  a  very  beautiful  and  brilliant  red  colour. 

Ohsermiion.  As  barytes,  or  its  salts,  do  not  produce  this  tffect ; 
the  red  llamc  of  strontian  di.ttinguishes  it  from  that  earth. 

DXXIII. 

Muriate  of  Lime   imparts  a  red  colour  to  the 

Flame  of  jllcoliol. 
Dissolve  2  drams  of  dry  Muriate  of  Lime  in  4  drams  of 


IPUI      *»^n«Atfr  am  Jhstim^mamF^^Af : 


COMBUSTION. 


^ 


fsn 


Alcohol ;  pour  the  compound  into  a  saucer,  and  set  fire  to  it 
by  a  lightea  paper.  It  will  burn  widi  a  beautiful  carmine  flame. 

OhMervaiions.  Plate  19,  exhibits  an  air^famp  coiMtmcted  hj  H. 
Volta.  In  this  instrument,  hydrogen  ^a:)  is  generated  from  duuted 
•ulphuric  acid  ami  iron  or  zinc-filini^s.  It  is  then  inflamed  hj  the  f^J- 
vatiic  action  of  a  double  plate  (called  the  electroph  iruK,)  compottd  of 
xinc  and  copper. 

DXXIV. 

Combustibility  of  Hydkogcn  Gas. 

If  the  flame  of  a  candle 
be  brought  into  contact 
with  a  stream  of  Hydro- 
gen Gas,  rushing  out  of 
ttie  stop-cock  attached  to 
a  bladder,  (see  the  annex- 
ed figure,)  or  jar,  charged 
with  it ;  a  beautiful  combustion  will  take  place,  accompanied 
by  a  fine  yellowish  flame,  which  may  be  len^iened  to  six 
or  eight  inches,  by  pressing  the  Gas  out  of  tne  bladder,  or 
by  pressing  the  jar  downwards,  in  the  Water  of  the 
pneumatic  trough. 

Fill  a  bladder  (having  a  stop-cock  and  brass  tol)acco-pipe 
attached,  as  in  the  following  figure,)  with  Hydrogen  Gras ; 
and  having  prepared  a  lather  of  yellow  soap,  immerse  the 
bowl  of  the  pipe  in  it.  Now  press  the  bladder  so  as  to 
form  a  globe,  or  bubble,  and,  as  it  ascends,  inflame  it  by 
a  candle.  The  bubble  will  burst  with  a  vivid  flash :  the 
whole  of  the  Gas  may  be  thus  expended  in  successive  bub- 
bles and  flashes. 


I)XXV. 


The  sudden  combustion   of  Hydrogen  Gas  is 
Attended  by  Explosion. 

Fill  a  small  but  ^rong  wide-mouthed  phial,  with  Hydrogen 
Gas ;  wrap  a  pocket-handkerchief  round  it,  to  prevent  ac- 
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ndent,  and  bring  the  mouth  of  it  in  contact  with  the  flame 
o(  a  candle,  or  near  a  red-hot  in)n.  It  will  inflame  with  an 
obtiiic  kind  of  explosion,  and  will  continue  burning  as  long 
as  any  Hydrogen  remains. 

DXXVI. 

IIydro^jkk  Gas   kxplouks,  wiicn    mixed  with 

Jimayihiru'  Air,  and  then  infamcd. 

By  means  of  a  Ix'llows,  half- fill  a  bladder,  having  a  stop- 
cock', with  common  air ;  and  iill  the  other  half  with  Hydro- 
gen Gas:  now  screw  a  brass  ti>bacco-pipe  to  the  stop-cock, 
and  dip  it  in  n  basin  o{  stxip-lathcr.     When  the  bloader  is 

Cressin,  the  combined  (vases  will  rush  out  and  form  a  bub- 
lo,  which  beini»  lighter  than  amimon  air  will  ascend.  Ap- 
ply the  flame  ot  a  camlle  to  each  bubble :  they  will  exploae 
wfth  great  violence. 

Obtfrvitti  n.  In  this  experiment,  the  hubbies  should  be  completely 
uetnchtsl  t'nnii  the  howl  ot  the  toh.icco-pipe,  before  they  are  inflamed, 
or  I'Isf  the  1I.1111C  m.iy  rii>h  into  the  \}\\x\  and  communicating  with  the 
niizture  of  ^iinscs  in  the  MjiiiU-r,  will  burst  it. 
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nxxvii. 

rRODlTKn  BY    THE  COMBUSTION  OF 

Iludroi^cn  (iVm. 


Preparo  a  lar^o  phial  ^\ith  materials  to 
pn'uhuv  llviln^^oii  Cias.  and  having  a  small 
tube  with  a  ^^top-avk  tixinl  in  it  for  the 
jwfsiigi'  i>t*  \\w  (ias.  rriH'ure  an  earthen 
or  in»n  iuhc  iwi»  lirt  ami  a  half  long,  and 
from  owv  lo  two  inches  wide.  As  the  Gas 
rushes  out,  sol  lire  ti)  it,  and  bring  the 
largi*  tube  two  i^r  llnw  inches  over  the 
small  oue.  In  a  few  sivonds,  as  the  flame 
ortitinues  io  ru^h  up,  \erv  strange  but 
pIciLsing  :x>uiuls  Will  Iv  jModuerd,  which 
niav  Ik*  varii-d  by  raising  or  ilepressing  the 
large  lidx*.  Tho  anne\i\l  figure  will  illus- 
trate this  experiment.  a.  Is  the  phial 
umhI  in  tlu'  production  of  the  Hydrogen 
Gas  ;  H,  the  narrow  tulv  fixed  in  ifie  cork ; 
and  r,  the  large  tube  tor  the  jnoduction  of 
the  sound. 

Oht^vi!tion.  'IhisetT.ct  of  produrii;:;  sound  is 
ornmg  to  the  rapid  meeftaiiica!  action  of  the  ^a«i  in 
a  state  of  combustion  ;  tor  the  new-furnu-d  prmluct, 
Ithe  iteam  pro<Iuce«l  fiy  union  of  the  liydrofren  pas 
and  the  oxjgvii  of  thr  atmospliere,)  beilii;  held  in  a 
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state  of  vapour,  until  the  cool  sides  of  the  tulie  and  the  surrounding 
atmosphere  deprive  it  of  its  caloric,  fills  up  a  certain  Kpace ;  biit  when 
this  space  is  evacuated  by  departure  of  the  caloric  and  the  consequent 
condensation  of  the  liquid,  an  equal  portion  or  bulk  of  common  air 
rushes  in  to  supply  its  place.  Thus,  by  a  rapid  condensation,  and  sue- 
cession  of  currents  of  air,  vibration  is  cause<I  in  the  tube  -,  and  this 
vibration  j)roducA  the  sound. 

DXXVIII. 

Sulphuretted  Hydrogkn  burns  in  thk  Atmosphere. 

Fill  a  bladder,  having  a  stop-cock,  with  this  Gas :  When 
it  is  to  be  inflamed,  open  the  cock,  and  light  the  Gas  as  it  is- 
sues forth.  It  will  bum  with  a  flame,  varying  in  colour 
from  bright  yellow  to  blue,  reddish  and  violet. 

Obtervatinnt,  Phosphuretted  hydrogen  gas  emits  a  yellow  flame 
when  in  a  state  of  combustion.  It  is  that  which  lieguiles  the  beninphted 
traveller  from  the  road,  into  bogs  and  marshes.  This  moving  light  haf 
received  the  appellation  of  Jack  o*lanteru, 

DXXIX.- 
COMBUSTIBILITV    OF    HyDRO-ZINCIC  GaS. 

Put  half  an  ounce  of  Zinc-filing  into  a  common  phial 
which  has  a  cork  perfr)rated  to  receive  a  glass  tube,  or  stem 
of  a  tobacco-pipe.  Pour  over  the  filing^  half  an  ounce  of 
Sulphuric  Acia,  with  an  ounce  and  a  half  of  Water.  Fit 
in  tne  cork,  and  apply  a  lighted  candle  to  the  Gas  which 
rushes  out :  it  will  immediately  inflame,  and  continue  to 
burn  with  a  blue  light  a.s  long  as  the  Zinc  is  acted  6n, 

Obtervaiion.  Here,  the  water  being  decomposed  by  the  action  of 
the  acid  and  metal,  the  hydrogen  is  thrown  off;  but  in  combining  with 
small  particles  of  zinc  it  is  transformed  into  hydro-zincic  gas. 

DXXX. 

A  Candle  entkrs  into,  and  continues  in, 

A  state  of  Combustion^  by  being  converted  into  Carburetted 

Hydrogen  Gas. 

When  a  Candle  is  burnt  so  low  as  to  leave  a  tolerably 
large  Mrick,  blow  it  out ;  a  dense  smoke,  which  is  a  com- 
pound of  Hydrogen  and  Carbon,  will  arise.  If  another 
Candle,  or  Hghted  Taper,  be  applied  to  the  utmost  verge  of 
this  smoke,  a  very  strange  ptiepomeiidn  will  take  place  : 
the  flame  of  the  lighted  Canole  will  l^e  carried  to  the  one 
just  blown  out,  as  if  it  were  borne  on  a  cloud ;  or,  more 
properly  speaking,  like  a  flash  of  lightuing,  proceeding  at 
a  slow  rate. 


990  OOUBCfTTOX. 

OkservatvMM.  Tim  pasnge  of  a  bodj  of  flame  frfm  a  Cgbted  candle 
to  the  amoirifig  wick,  k  owm^  to  the  oombustibifitj  of  the  materials  of 
wUch  the  wide  u  composed ;  for  the  hydrogen  and  carbon  instead  of 
tmsmittini^  flame,  are  themaelTes  made  the  mediam  of  combustion. 
Jt  should  be  remarlced,  that  this  passage  of  flame  is  accompanied  by  a 
sligfat  ezplorion  as  it  suntmnds  the  wick.  Thb  experiment  may  be 
performed,  by  blowing  out  the  candle  as  often  as  it  b  lighted.   • 

SrOXTAKEOUS   COXBVSTIOX. 

J%e  JbOomimg  Cotes  of  SpomlamtomM  Comktuiiom,  mo  Jamki,  depend  mmck 
wpom  the  Agemey  •f  Carbwretted  Hydrogen  Gas. 

Many  vegetable  substances,  highly  dried  and  heaped  together,  wOl 
heat,  scorch,  and  at  last  burst  iuto  flame.  Of  these,  the  most  remarka- 
ble is  a  mixture  of  the  expressed  oil  of  the  fuinaoeous  seeds*  as  rape 
or.Iiuseed  oil,  with  aknost  any  dry  regetable  fibie,  sudi  as  hemp,  col- 
ton,  matting,  &c.  and  still  more  so,  if  also  united  with  lamp-black, 
or  any  other  carbonaceous  substance.  These  mixtures  if  kept  far  a 
time  undisturbed,  in  dose  bundles,  and  in  a  warm  temperature,  eren 
in  small  quantities,  will  often  hraC  and  bum  with  a  smothered  fire  lor 
some  honrs  ;  and  if  air  be  admitted  freely,  will  then  burst  into  flame. 
To  this,  without  doubt,  may  be  attributed  several  accidental  conflagrati- 
ons in  storehouses.,  and  places  where  quantities  of  these  bubstanoes  are 
kept  Indeed  this  has  been  proved  by  many  experiments.  The  most  im- 
portant of  these  were  made  by  Mr.  George,  and  a  committee  of  the  Roval 
Aaulemy  at  Petersburgh,  in  the  year  1781,  in  consequence  of  the  de- 
struction, bv  fire,  of  a  frigate  in  the  harbour  of  Cronstadt ;  the  con- 
flagration of  a  Urge  hemp  magazine,  in  the  same  place  in  the  same 
year ;  and  a  sligfat  fire  on  board  another  fiigate,  in  the  same  port,  in 
the  followinj^  year. 

Theae  accidents  led  to  a  very  strict  examination  of  the  8ubiect»  by 
the  Russian  government;  when  it  came  out,  that  at  the  time  of  the 
second  accidoit,  several  parcds  of  matting,  tied  with  pack-thread,  in 
which  the  soot  of  burnt  fir-wood  had  been  mixed  with  oil,  for  paint- 
ing the  ship,  had  been  lying  some  time  on  the  floor  of  the  cabin,  whence 
the  fire  broke  out.  In  consequence  of  this  important  discovery,  forty 
pounds  of  fir-wood  soot  were  well  soaked  in  about  thirty-five 
pounds  of  hemp  oil  varnish,  and  the  whole  was  wrapped  up  in  a 
mat,  and  put  in  a  dose  cabin.  In  about  sixteen  hours,  it  was  ob- 
served to  give  out  a  smoke,  which  rapidly  increased,  and  when  the 
door  was  opened,  aT>d  the  air  freely  admitted,  the  whole  burst  into  a 
flame.  Three  pounds  of  fir-black  were  mixed  with  live  pounds  of  hemp- 
oO  varnish,  and  the  whole  bound  up  in  Imen,  and  shut  up  in  a  chest 
In  sixteen  hours,  it  emitted  a  very  nauseous  putrid  smell  and  steam  ;  and 
two  hours  afterwards,  it  was  actually  on  fire,  and  burnt  to  ashes. 

In  another  experiment,  the  same  occurrences  took  place,  but  not  till 
the  end  of  forty-one  hours  after  the  mixture  had  been  made  ;  and  in 
these  and  many  similar  expenments,  they  all  succeeded  better,  and 
kindled  sooner,  in  dry,  than  in  rainy  weather.  Chimney  soot  used  instead 
of  lamp-black  did  not  answer,  nor  was  any  efiect  produced,  when  oil 
of  turpentine  was  substituted  for  the  hemp  or  rape-oil.  In  general,  it 
was  round,  that  the  combination  took  place  more  readily  with  the 
coarser  and  more  unctuous  fir-black,  than  with  the  finer  sorts  ;  but  the 
proportkms  of  the  black  to  the  oil  did  not  appear  to  be  of  any  great 
moment  Sometimes,  in  wet  weather,  these  mixtures  only  beoime 
hot  for  some  hours,  and  then  cooled  again,  without  actually  taking 
fire 
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In  all  these  cases^  tbe  soot  or  blnck,  was  from  wood,  and  not  coal. 
The  presence  of  lamp-black,  or  any  other  ifry  car*HHince«i8  matter,  h 
not  necessary  however ;  for,  spontaneous  iiiflammation  vill  take  piatt 
in  hemp  or  cotton,  simply  soaked  hi  any  of  these  expressed  oils,  when 
in  considerable  quantrty,  or  under  circumstances  favourable  to  this  pro- 
cess; as  in  hot  weather,  or  when  closely  shut  up.  An  accident  of  this 
sort  happened  at  Gainsborough,  in  Lincolnshire,  in  July,  179i,  with  a 
bale  of  yarn  of  iSOlb.,  accidentally  imaked  in  rape  oil ;  which,  after 
remaining  in  a  warehouse  for  several  days,  l>egan  to  smoke,  to  emit  a 
most  nauseous  smell,  and  finally  to  burst  out  into  a  most  violent  flame. 
A  similar  accident,  with  a  small  quantity  of  the  same  materials,  hap- 
pened at  Bombay.  A  bottle  of  Knseed  oil  had  been  left  standing  on  a 
chest ;  this  had  been  thrown  down  by  accident  in  the  night,  the  oil  ran 
into  a  chest  which  contained  some  coarse  cotton  cloth,  and  in  the  morn- 
ing the  cloth  was  found  scorching  hot,  and  reduced  nearly  to  tmder>  the 
wood  of  the  chest  also  was  charred  on  the  in.«ide.  On  subsequent  trial, 
a  piece  of  the  same  cloth  was  soiiked  in  oil,  shut  up  in  a  box,  and  in  no 
longer  time  than  three  hours,  it  was  found  scorching  hot ;  and  on  open- 
ing the  cloth  it  burst  into  flame. 

Similar  to  this,  is  the  spontaneous  combustion  of  wool,  or  wooUefi 
vam,  which  has  occasionally  happened  when  large  quantities  have  been 
kept  heaped  up  in  rooms  little  aired,  and  in  hot  weath«-.  The  oil  with 
which  wool  is  dressed,  which  is  generally  rape-oil,  appears  the  chief 
affent  in  this  combustion.  Even  high  dried,  ouy,  or  farinaceous  matter 
of  any  kind,  will  alone  take  fire,  when  placed  in  circumstances  very 
favourable  to  this  procesH.  Rye  flour  roasteu  till  half  parched,  and  of 
the  colour  of  coffee,  and  wrapped  up  in  a  linen  cloth,  has  l>een  found 
to  heat  violently,  and  to  destroy  the  cloth.  Wheat  flour,  when  heated 
in  large  quantities,  and  highly  dried,  has  been  known  to  take  fire  in 
hot  weather,  causing  accic&nts  in  granaries  and  bakers'  shops.  An  ae- 
ddent  of  this  kind  is  related  by  Count  Morrozzo,  in  the  Memoirs  of  the 
Turin  Academy,  to  have  happened  at  a  flour  warehouse  at  Turin,  con- 
taining ai)9ut  three  hundred  sacks  of  fbur.  It  began  by  a  violent  ex- 
plosion, on  a  lamp  being  brought  into  the  warehouse,  and  the  whole 
was  soon  af>er  in  flames.  Charcoal  alone  also  has  been  known  to  take 
fire  ill  powder  milh,  when  quantities  of  it  in  powder  have  been  kept 
for  some  time  closely  packed. 

Another,  -and  totally  different  species  of  spontaneous  oombustion,  is 
that  which  occurs  during  the  oxygenation  or  vitriolization  of  pyrites,  or 
aulphurets  of  iron,  cop|)er,  &c. 

A  most  curious,  and,  if  not  m'ell  authenticated,  a  scarcely  credible 
species  of  spontaneous  inflammation,  is  that  in  a  few  rare  instances,  known 
to  occur  ill  the  human  fKxiy.  It  is  not  quite  certain  indeed,  whether  the 
first  inflammation  has  been  quite  spontaneous,  or  caused  by  the  approach 
of  a  lighted  substance  ;  but  in  these  melancholy  accitlents,  the  body  of 
the  unfortunate  sufferer  has  been  brought  to  a  state  of  such  high  0(>m- 
bustibility,  that  the  flame  once  kindled,  has  gone  on  witliout  other  fuel, 
to  the  entire  destruction  of  every  part^  (the  Iwnes  and  extremities  ex- 
cepted) and  as  it  appears,  has  been  attended  wlUi  actual  flame,  of'  a 
lambent  faint  light.  This  change  h  the  more  remnrkable,  as  the  human 
body,  ill  all  its  usual  states,  both  of  health  and  disease,  is  scarcely  at 
all  of  itself  combustible,  and  cannot  be  rethiced  to  ashes  without  tha 
assistance  of  a  very  large  pile  of  fag^tSj  .or  other  fuel ;  a*  universal 
experience,  in  the  very  ancient  mode  of  sepulture,  and  the  history  of 
martyrdoms,  abundantly  shews.    Cases  of  this  human  oomtatttion  on 
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reoortly  ha\re  oc^uireil  in  ctifrcrent  cotiiitriti.  Two  of  them,  well  au* 
ibentJcatedj  are  recordetl  in  tbe  Philo«o^hical  TraiisacUons,  and  occurred 
in  England  ;  and  a  few  others  in  Italy,  France,  and  elsewhere.  In  all 
bul  one,  tLe  subjects  of  them  have  been  females  rather  acivanced  in  Hfe^ 
of  indolent  habits,  and  apparently  much  addicted  to  spirituous  liquors* 

The  accident  bos  generaJlj  been  detected  by  the  penetrating  fetid 
smell  of  burning  and  sooty  films,  which  have  spread  to  a  great  dis- 
tance ;  and  the  iuflerers  have  b  every  instance  been  discovered  dead, 
ami  with  the  body  more  or  leas  completely  burnt  up,  leaving  in  the 
byrnt  parts  only  an  oily,  crumbly^  »noty,  a/id  extremely  fetid  matter* 
Another  circumstance  ia  which  these  cases  alt  agree,  is  the  com[iarattve 
weakness  of  the  heat  produced  by  this  cotnbustron,  notwithittanding  the 
very  complete  tiisorgaiiization  of  the  body  itself,  so  that  the  furniture 
of  the  room,  wtxxlen  chairs,  See,  found  within  the  reach  of  the  burning 
body,  were  In  many  instances  absolutely  unhurt,  and  tn  others  only 
scorched ;  the  heat  not  having  been  strong  enough  to  set  them  on  6re. 
It  is  impossible  to  give  an  adequate  reason  for  ihii  retnarkable  change  ; 
nor  does  It  ^em  before  the  very  time  of  the  accident  to  have  produced 
any  very  sensible  alteration  in  the  appearance  and  functions  of  the  body^ 
which  is  certainly  a  most  astonishing  circumstance*  With  regard  ta 
the  efTcct  which  the  use  of  ardent  spirits  in  supposed  to  have  m  this 
cafe^  it  is  impossible  not  to  imagine  that  thi*  <*auie  may  contribut« 
largely  to  such  a  change  ;  bni  the  instances  of  [he  abuse  of  spirits  are  so 
bniumerable,  aitd  those  of  this  surprising  ctimljustioii  are  so  extremely 
rarcp  that  very  little  tiatisfaction  can  be  obtained  from  this  explanatiofu 

Hydrogen  gas  enters  largely  into  all  animal,  vegetable^  and  many 
mineral  compositions.  Hence,  it  i^^  fre<|uently  set  at  liberty  by  fermen- 
tation or  Kpontaneous  (lecompo«ition  in  tjogx  and  marshes ;  when  from 
electricity  or  some  other  accidental  cause,  it  is  often  Jiet  on  fire.  This 
phenomenon  has  been  observed  in  almost  all  parti  of  tht>  world.  In 
Persia  it  is  converted  into  a  pious  fruud  by  the  priesthood,  who  by 
means  of  hollowed  reeds,  convey  the  carburet  ted  hydroger*  gas  into  one 
of  their  temples,  which  has  been  pur|>oseiy  built  upon  ground  abound*^ 
ing  in  bitumen,  naphtha,  and  other  intlammable  substances.  As  the  Per* 
sians  have  always  been  worshippt^rs  of  lire,  the  imposition  iii  a  happy 
one,  for  in  this  temple,  they  are  contirmally  feasted  with  a  view  of  their 
Deity- 

At  Moulton,  near  Northampton,  in  the  forenoon  of  September,  Uih, 
I&IQ,  a  fire  broke  out  in  an  ash-spinney,  Mr.  Maran,  the  proprie- 
tor immediately  went  to  the  spot  with  some  friends,  and  found  the  ^e 
ittuinff  from  tht  earth  in  many  places,  and  in  a  short  time  it  would  have 
communicated  to  a  gorse  cover,  had  it  not  l)een  tor  the  timely  assistance 
of  several  persons  whom  curio<(ity  bad  brought  to  witness  this  extraor* 
dinary  phenomenon.  As  there  was  some  lightning  during  the  morning, 
it  was  imagined  a  fire-ball  had  been  the  cau^e^  but  it  was  generally 
Nupposed  to  be  occasioned  by  tlie  excessive  dryneis  of  the  ground,  which 
h%d  been  a  bog,  recently  drained  for  planting ;  and  that  the  extreme 
beat  of  the  sun  had  caused  it  to  ignite. 
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CaRBU RETTED  HyDROGEN  GA9  ENTERS  INTO  CoMfiUtTtON- 

In  the  Atmosphere, 
Fill  the  bowl  of  a  tobacco-pipe  with  some  pulverised  rich 
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Coal ;  tnd  having  covered  it  over  with  moistened  Clay,  to 
prevent  escape  of  the  Gas,  place  it  in  a  clear  fire:  in  a  few 
minutes,  a  dense  smoke  will  issue  from  the  stem,  which,  on 
the  appKcation  of  a  candle,  will  inflame,  and  continue  in  a 
itate  of  beautiful  Combustion  as  long  as  the  Gas  continues 
to  be  disdiled.  The  Coal  in  the  bowl  will  now  be  found 
to  be  converted  into  a  dag  or  cinder. 

OlttervatWTjt*  This  experiment  represents  on  i  imall  scale,  th< 
manufacture  of  carburetled  bjdrogeu  gas  for  ibc  supply  of  tirevtM^ 
houtei,  &c. 

iLLUMIKATtON  OF  ITHEETR,   &C*    SY   CAKBVmtlTlD   HVDROGEIV    OaS, 

•*  •When  pit-coal  is  burnt  in  an  ©pfn  fire-place,  it  emiti  flame,  which 
is  occasionaDly  eihihited  tn  streanna  of  peculiar  brtghtoess.  This  Hame 
is  coal  ^as  in  a  state  of  combustion.  But,  besides  thi^  g^as,  there  are 
expelled  from  the  coaI>  hj  the  action  of  beat,  an  aqueous  ammomucal 
%'apour,  (which,  on  being  condensed^  forms  liquid  Ammonia,)  a  thick 
fluid,  nearly  reserabling  tiir,  and  some  iioii-inflaminable  fea^es.  The 
waverings  aud  changing  of  the  colour  of  llame  proceeding  from  a  coal- 
fipe,  is  occa^^ioned  by  the  variety  of  products  which  cu*al  alTord.-* ;  and, 
as  these  are  evolv^ed,  we  have  at  one  time,  Ftreams  of  brilliant  light,  at 
another,  clouds  of  dense  and  aqueous  vapour,  thrown  off  as  smoke. 
Thus  by  coaia  being  burnt  in  the  ordinary  way,  we  have  evident  proof* 
that  they  contain  ail  inflammable  gas,  (which^  if  collected  and  properly 
applledt  would  serve  as  a  suhstitute  for  the  light  obtained  by  using 
candles  or  oil,)  together  with  other  valuabje  products  ;  we  must  there^ 
fore  be  aware,  that  should  they  be  distilled  in  close  vessels,  the  various 
parts  of  which  they  arc  formed,  may  be  collectett.  Such  pan  of  the  coal 
as  is  bittiminous/will  melt  out,  ami  be  exhibited  ui  the  fonn  of  Tar. 
Thst  which  contains  ammoniacal  silts,  will  bt  thrown  off  as  vapour  ; 
sndi  on  condensation,  will  appear  as  an  amber-coloured  fluid,  more  or 
kff  charged  with  ammonia^  according  to  the  quaJitiLy  of  the  cual,  and 
the  circumstances  under  which  the  diiitilltition  may  have  been  carried  on. 
Whilst  the  above  products  are  evolved,  a  conssiderable  quatittly  of  cur- 
buretted  hydrogen  gas,  and  some  uninflammable  gases,  arc  also  genera- 
ted* These,  having  all  been  freed  from  the  coal  by  tlie  action  of  heat^ 
and  collected,  in  thetr  respective  reservoirs;  its  bave^  which  is  a  carbo* 
naceoufi  substance,  knovh  n  by  the  name  of  cuke,  remains  in  the  retort. 
The  toal-gas,  being  freed  from  the  sulphuretted  hydrogen  and  non-ln- 
lUmniabltt  gase5,  is  fit  for  use^  and  may  be  forced  out  of  the  gas-holder, 
where  it  is  collected,  to  any  distance,  by  means  of  cast-tron  pines,  laid 
under  ground  ;  from  whence,  smaller  pipes,  of  wrouKht-iron  and  cupper^ 
convey  it  to  the  respective  houses  where  it  is  to  beournt.  At  the  ex- 
tremity of  the  pipe?!  are  fixed  burners,  to  which,  by  means  of  stop-cocks^ 
the  gas  is  admitted ;  and,  through  orifices  made  In  the  burners,  it 
escapes,  and  is  ignited  for  the  purpose  of  affording  light.  Thu5,  from 
pit^oal,  (an  article  existing  in  considerable  quantities  in  this  countryj 
may  be  oblaineci  light  of  a  superior  quality  to  that  afforded  by  the 
use  of  wax,   tallow,   or  oil;    and    at  a  coiisiderably    less    expencf. 


•  Pecks  ton  on  Gas-lights, 
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''  If  we  compare  the  tbeory  of  the  producUoD  of  gas-light  with  that 
of  the  producUon  of  artificial  light  by  means  of  candles  or  of  lampa,  we 
dbill  instantly  perceire  that  the  principles  are  similar,  for,  in  candles  or 
lamps,  the  wick  hears  a  like  situation  to  that  of  coal,  when  submitted  to 
distfllarion  in  a  close  resseL  The  wide  of  a  candle  serres  to  omitcj  the 
melted  tallow,  by  capillary  attractioii,  to  where  it  is  consumed.  Ii  is 
there  decomposed,  and  forms  carburetted  hydrogen  gas ;  as  this  is 
made  use  of,  a  fresh  supply  is  constantly  kept  up,  whicQ  maintains  the 
flame.  The  burning  of  oil  in  a  lamp  depends  on  simil£.r  circumstnnces  ; 
for^  the  tubes  formed  by  the  %yick  transmit  the  inflammable  gas  througli 
them,  in  the  same  way  that  the  heated  retort  generates  coal-gas. 

''When  coal-gas  is  used  as  a  substitute  for  Kght  afforded  by  the  com* 
buKtiori  of  tallow  or  of  oil,  the  distillatory  process  for  lighting  streets, 
nay,  whole  towns  and  large  cities,  is  carried  on  in  one  place,  perhaps  Car 
from  where  the  light  may  be  wanted  ;  whilst,  by  the  action  of  candles 
or  lamps,  the  process  is  i>erfurmeil  wbereirer  sucli  candle  or  lamp  is  to 
be  ustfd,  viz.  at  their  res|)ccttve  wicks. 

"  The  flame  of  coal-gas,  when  properly  managed,  (by  allowing  no 
more  gas  to  pass  the  buiner  than  will  be  entirely  consumed,)  produoet 
no  smoke  ;  and  it  is  not,  like  the  flame  of  candles  and  lamps,  subject  to 
emit  sparks, — therefore  not  so  dangerous ;  nor  is  it  so  liable  to  be  put 
out  by  Kudden  gusts  of  wind,  or  by  heavy  raitu" 

Mr.  Ackerman,  prinl-seller  in  the  Strand,  for  several  years  has 
lighted  the  whr>le  of  his  establishment,  together  with  his  dwellmg-bouse, 
entirely  with  gas,  for  about  forty  pounds  per  annum,  by  means  of 
a  small  apparatiut  erected  cfti  his  premises ;  and  he  states  the  annual  ex- 
pcnce  of  lighting  the  same,  prior  to  using  the  gas-light]«,  to  have  been 
one  hundred  and  sixty  pounds ;  so  that  it  appears,  the  balance  in  favour 
of  using  tlie  gas-lights  was  one  hiuidred  and  nineteen  pounds  fifteen 
shillings,  fur  one  year. 

Mr.  Cook,  manufacturer  of  metal  toys,  at  Birmingham,  has  stated, 
that  for  four  pence  a-day,  he  generated  ba  much  gas  as  afforded  light 
etjuivalent  to  what  was  obtained  by  burning  as  many  candles  as  cost  him 
three  shillings  ;  besides  a  saving  of  thirty  poinids  per  annum  in  candles, 
oil,  and  cotton,  for  soldering,  which,  since  the  adoption  of  gas  in  his 
premises,  has  been  performed  solely  by  gas-ilume.  In  short,  that  he 
saves  annually  thirty  pounds  out  of  the  iifty  pounds  which  bis  lights 
formerly  cost  him. 

As  to  the  use  of  gas-light  in  shops,  counting-houses,  and  public 
ofiices,  it  must.l>e  allowed  a  superiority  over  candies  or  lamps.  It  yields 
a  pure  white  light,  nearly  equal  to  day-light,  and  at  the  yume  time  pro- 
duces  such  a  degree  of  warmth,  as  almost  to  render  fire,  in  the  place 
where  it  is  burnt,  unnecessary.  A  gas-light  flame  may  be  so  enlarged 
as  to  heat  apartments  of  the  largest  dimensions. 

Gas-lights  cannot  be  used  with  economy  on  a  small  scale  ;  such,  for 
instance,  where  only  three  or  four  lights  are  wanted.  Coal-eas  is  most 
advantageouhly  manufactured,  when  streets  and  houses  are  to  be  light- 
ed :  were  the  .>treet-lamps,  only,  supplied  by  coal-gas,  its  production 
ooiild  not  be  attended  with  profit.  Therefore,  to  make  it  answer  the 
naniifacturer's  views,  he  ought  also  to  light  shops,  and  the  interior  of 
urirate  houses,  from  the  same  range  of  main -pipe  as  supplies  the  street^ 

Xh^  prit^.*:  of  coals  can  m<4ke  but  little  ditfcrence  in  the  price  of  gas  ; 
^,  where  coals  are  plentiful,  it  follows  that  they  will  be  cheap  ;  to 
^ alio  the  coke;  but  where  coals  are  dear,  the  coke  wiil  also  fetch  a 
m^Mice,  and  find  a  more  ready  market. 
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nBBCftlPTlON   or  THE,    POftTABLC    Ciift-LAMP, 

Mr.  Gordon^  of  Edinburgh,  haii  invented  a  lampj  where  carburetteii 

hTdrogen  gftti  ma^  be  contleTised,  anct  used  as  a  moreable  light.    Its  ap> 

piicaUon  to  the  Ikbting  of  private  and  ituhlic  carriages,  ag  w«1l  as  to  coal- 

Riiiiev,   (under  the  safeguard  of  SirH.  Davy's  invention,)  will  doubtlew 

I  be  speedily  put  in  practice  ;  and  we  hope  the  time  Ir  not  distant,   when 

Itservoirs  or  condensed  giA  shah  be  established  in  every  town  and  village 

I  <)f  Great  Britain,  and  when  the  lonely  cottage*  of  the  poor  shall  !>e  en- 

I  Hrened  by  this  economical  and  cheerful  lighL    There  is  one  application 

of  the  portable  gaa^Jainp  to  which  v/a  attach  a  very  Ingh  viJue.     By  an 

extreme  diminution  of  die  aperture,  the  flame  can  be  rendered  so  small 

iin  which  case  it  is  nxluced  to  a  blue  colour)  as  to  give  no  perceptible 
ight,  antl  Co  occasion  almost  no  consumption  of  gas.     In 
this  statei  the  lamp  may  be  used  in  l>ed-rooms  ;  and   the 
imperceptible  flame  may  at  any  time  be  expanded  into 

I  tbe  most  brilliai^t  light,  hy  lu ruing  the  coek,  by  meafii  of 
a  metaJlic  rod  termiriating  near  the  bed.      The  annexed 

t  figure  represents  one  of  the  portable  gaji-lamps,  six 
inches  in  diameter,  and  nine  inches  high,  exclusive  of  the 

',  liemis{ihez-ical  ends  and  burner  at  the  top  ;  which,  when 
filled  with  coal-gas,  condensed  twenty-five  times,  will 

t  iupply  a  lamp  equal  to  five  candles,  six  to  the  pound,  for 
11 X  hours  ;  and  when  tilled  witii  vegetable  oi)>gas,  will 
burn  for  about  twelve  hours.      A  similar  cylinder,  six 

'  inches  in  diameter,  and  two  feet  high,  excbisive  of  the 
Kemispherical  eiid£,  is  calculatctl  to  supply  an  Areand 
burner,  equal  to  ten  candles,  for  six  hours  with  coal-gas 

I  and  for  twelve  honri*  with  vegetable  oil-ga^. 

Gas  lights  require  no  trimming,  snuflingp  nor  any  irouble  whatever, 

I  except  merely  turning  a  cock,  by  which  a  tiame  of  any  size  may  be 

I  formed*     This  is  of  the  greatest  advantage  In   theatres,  churches,  and 

l{»ublic  aasembltes,  especially  as  it  may  be  so  purified  that  no  smell  ti 

■perceptible  from  the  burning  of  the  gas. 

CAllBUaXTTED    MYD&OOEN    GAS   IDENTICAL    WITH    THE     rtRE-DAMF   OP 
COAL    MINES. 

Great   care  h  requisite  to  keep  coal    works   continually  ventilated 
by   perpetual  currents   of  fresh  air^    lo  expel  the  damps    and  other 

•  noxious  exhAlaliotis.  In  the  deserti^  works,  large  quantities  of  these 
damps  are  frequently  collected,  and  often  remain  for  a  long  time 
without  doing  any  mi.«ichief ;  but  when,  by  some  accident,  they  are  set 
on  fire,  tbey  produce  dreadful  and  desirnctive  ex[>losion»,  and  burst  out 

I  from  the  pits  with  great  impetuosity,  like  the  fiery  eruptions  from  burning 
itiountains.  The  cual  in  these  mines  haj*  several  times  been  set  on  fire  by 
the  fire-damp,  03 id  has  continued  burning  many  months,  until  large 
streams  ol  water  were  conducted  into  ibe  mines*  Several  col lieriei  have 
hetin  entirely  destroyed  by  such  fires ;  and  in  some  the  fire  has  continued 
burning  lor  ages. 
The  late  >Fr.  Spedding,  hftving  observed  that  the  fulminating  damp 
could  only  be  kindled  by  flame,  and  mhi»  not  iktUe  to  he  lei  onjire  fry  r^ 
hof  iron,  nor  Oy  iht  sparkg  produced  bi/  the  coiUAon  ofjUnt  and  steel,  in* 
vented  a  machine,  in  which,  whilst  a  Hteel  wheel  was  turned  round  with 
avcry  rapid  motion,  (lintJi  were  upplie^i  to  it  j  and  by  ttie  abundance  of  fiery 
sparki  emitted,  the  miners  were  enabled  to  carry  on  their  work  in  placef» 
I  where  the  Ihime  of  a  lamp  or  candle  would  occasion  dreadful  explotslons 
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But  it  was  reserved  for  Sir  H.  Davy  to  put  an  entire  Ktdp  to  these  de- 
•tnictjre  ravages  of  the  fire^mp. 

The  carburefted  hydrogen  gas,  is  that  which  is  so  destructiTe  bj  ex- 
plosion. By  the  miners  it  is  called  Fire  dampy  to  dbtinisubh  it  finom 
Carbonic  Acid  Gas,  which  they  call  Choke-damp,  It  is  disengaged 
during  the  working  of  the  coals,  from  fissures  iu  the  strata ;  and  when 
it  has  accumulated,  so  as  to  form  more  than  otie  thirteenth  part  of  the 
volume  of  the  atmospheric  air,  it  becomes  explt>sive  by  a  lighted  candle^ 
or  by  any  kind  of  dame. 

DESCUIPTION  or  THE  SAFETY-LAMP. 

To  obviate  the  destructive  effects  of  this  Ga?.  Sir  Humphrey  Davy 
turned  his  attention  to  the  construction  of  a  lamp  which  would  prevent 
explosion  ;  and  upon  the  knowledge  of  the  tact,  ihatjlame  cannot  pau 
thnrngk  apertures  of  small  diameter,  he  constructed  what  the  miners 
have  since,  in  gratitude,  called  '  the  Davy'  The  apertures  in  the  gauze 
shotiki  not  be  more  than  one-twentieth  of  an  inch  square.  As  the  fire- 
damn  cannot  be  inflameti  by  ignited  wire,  the  thickiiess  of  the  wire  is  not 
of  importance  ;  but  wire  of  one-fortieth  to  one-sixtieth  of  an  inch  in  dia- 
meter is  the  most  convenient.  If  the  wire  of  one-fortieth  be  found  to 
wear  out  too  soon,  the  thickness  may  be  increased  to  any  extent ;  but 
the  thicker  tlie  win>,  the  more  will  the  light  be  intercepted ;  for  the  size 
of  the  apertures  must  never  be  more  than  one-twentieth  of  an  inch 
square.  In  the  workuig  model  wliich  Sir  H. 
Davy  sent  to  the  mines,  there  were  748  aper- 
tures hi  the  square  hich. 

When  the  win>-gaiize  Safe-lamp  is  lighted 
«ind  intrcKlucrd  into  an  atmosphere  iframially 
mixed  with  lire-damp,  the  first  effect  of  the  fire- 
damp is  to  increase  the  length  and  Mze  of  ^hc 
flame.  When  tjhe  inflammable  gas  forms  as 
much  as  oitc-twentieth  of  the  vohime  of  air,  the 
cyiinder  b<»(!omes  filled  with  a  feeble  blue  flame  ; 
l)utihe  flame  of  tlie  wick  appears  burning  brightly 
within  the  blue  flame,  and  the  light  of  the  wick 
contuiues,  until  the  fire-damp  increaf»es  to  one- 
ftixth  or  one-fifth,  when  it  is  lost  in  the  flame  of  the 
fire*damp,  which  in  this  cose  fills  the  cylinder 
with  a  pretty  strong  light.     As  long  as  any  ex- 

Elosive  mixture  of  Gas  eiiats  in  contact  with  the 
unp,  so  long  it  will  give  light,  and  when  it  is 
extin^itthed,  (which  happens,  when  the  foul  air 
constitutes  as  much  as  one-third  of  the  volume  of 
the  atmosphere,)  the  air  is  no  longer  proper  for  res- 
piration. In  cases  in  which  the  fire-damp  is  mix- 
ed only  in  its  smallest  explosive  proportion  with 
air,  the  use  of  the  Wire-gauze  Safe-lamp,  which 
rapidly  consumes  the  inflammable  Gas,  will  soon 
reduce  the  quantity  below  the  explosive  point ; 
and  it  can  scarcely  ever  happen,  that  a  lamp 
will  be  exposed  to  an  explosive  mixture  containing 
the  largest  pro|x>rtion  of  fire-damp :  but  even  in 
this  case,  the  instrament  is  absolutelv  safe ;  and 
should  the  wires  becomes  red  hot,  they  have  no 
power  of  communicating  explosion.     Should  it 
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ever  be  necessary  for  the  miner  to  work  for  a  great  length  of  time,  in 
an  exphshe  atmoiphert*,  by  the  wire-^auze  Bafe-lamji,  it  may  be  pro- 
per to  cool  the  lamp  occasionally  by  throwing  water  upon  the  top  j  or  a 
little  cbtern  for  holding  water  rnny  be  attjichefj  t&  the  top,  the  evapo* 
ration  of  which  will  prevent  the  heal  from  beeoming  excessive. 

The  foregoinff  figure  repreaenU  the  Wire-j^auxe  Safe- lam  p.  a,  la 
the  ci^teni  whicli  contains  the  oiL  o,  the  rim  ni  which  the  wir^-gauze 
cov^jr  IS  faaiened  to  the  cislerji  by  a  moveable  screw,  c,  an  aperture  for 
BitpplyiTig  oit»  fitted  with  a  jtcrew  wa  cork,  i^  the  rcceptaile  for  the 
wick,  K,  a  wire  for  raising,  lowering,  or  irimiiiing  '%  and  which  pacsef 
through  a  safe  tnbe»  r,  ihe  wire-gauze  cvliiider,  which  should  nut 
hdve  less  than  G2S  apertures  to  a  srjuare  inch,  o,  the  second  top, 
three  quarters  of  an  inch  above  the  first,  h,  a  copper-plate,  wbieh 
may  be  in  contact  with  the  second  top.  t»  i,  it  i,  tbict  wires  surround- 
ing the  cage  to  preserve  it  from  being  bent,  Kj  e,  are  ringi  to  hold 
or  hang  it  by* 

G^,  ill  a  stale  of  flame  or  combustion,  will  not  pass  through  brass- 
wrre-gauzc  with  porei  cif  certain  dimeiisions^  altliou^h  the  gas  itself, 
when  not  iu  a  state  of  flame,  most  readily  passes*      If  a  piece  of  wtre- 

gauze  be  held  horizontally  over  the  tlame  of  a  common  gas-tight,  the 
ame  of  the  p^as  will  burn  under  the  wire-gauze,  but  it  will  not  past 
through  it  in  the  state  of  (lame.  If  again,  whilst  the  wire-gauze  is  held 
over  the  flame,  a  candle  be  applied  to  the  upper  surface  of  the  gauze, 
the  gas  passing  through  it^  will  immediately  kindle.  The  theory  h  this  : 
^^tt&  must  be  beatetl  to  a  certain  degre^^  either  by  the  immediate  con- 
tact of  flame  or  »ome  other  body,  before  it  will  either  burn  or  explode  ; 
the  gai,  ui  passing  through  the  wire-gauze,  loses  so  much  of  its  heat,^ 
or^  in  other  words,  the  wire^gauze  conducts  away  from  it  so  much  of 
iti  heat, — as  to  cool  it  below  the  degree  in  which  it  will  burn  or  ex- 
plode :  hence  the  important  use  of  the  safety  lamp,  whikt  burning  iti 
mixtures  of  atmospheric  air  and  carburetted  hydrogen  gas.  The  wire- 
gaus&e,  with  which  the  lamp  is  cevnplelely  surroundeii,  cools  the  gas  to 
a  degree  below  the  heat  iiecessury  for  the  explosion  to  take  place  ;  afid> 
oonseoitently,  no  explosion  can  happen*  In  no  instance  has  the  safety* 
lamp  ueeri  known  to  fail  in  preventing  explosions  in  coal«mine«>  whilst 
the  workmen  have  continued  to  keep  the  wire-gauze  around  it. 

Respecting  several  trials  which  Sir  H,  Davy  made  with  these  lamp*, 
lie  gives  the  following  account,  in  a  letter,  from  Newcastle-upon-Tyne. 

"  The  inspection  ot  a  number  of  wire-gauze  safe^lamps,  that  have  been 
long  in  common  use  in  the  coal-mines  ;  and  the  examination  of  the  ef^ 
fects  of  ditFeretit  explosive  atmospheres  of  fire-damp  upon  tlicm,  enable 
roe  to  offer  a  few  sugge*tionji,  which  1  hope  will  be  of  use  to  the  miner, 

**  The  wrre-gftiizc  cylinders  ontfht  never  to  be  taken  out  of  the  screw- 
piece  iu  which  they  are  fixed  ;  and,  in  the  lamps  constructed  at  New- 
castle, which  have  not  the  same  rim  of  wire* gauze  an  those  of  New- 
maTi's  comtructiouj  the  wire-gauze  ought  to  be  soldered  to  tlie  screw- 
piece,  or  fixed  to  it  by  rivets. 

"The  wire-gauze  is  easily  cleaned  without  being  detached,  by  a  brush 
of  the  same  kind  as  that  used  for  cleaiirng  bottiesi  and  one  of  these 
brushes  ought  to  be  funiisheil  with  every  lamp, 

"The  wire-gauze  in  several  lamps  in  the  collieries,  which  had  been  in 
use  9iz  months,  and  cleaned  by  careful  workmen,  without  being  remo^^ 
wedf  was  as  good  as  new  ;  whcrca:^,  the  gauze  in  iome,  that  had  been 
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u.i'n!  i'or  a  iniuh  ihorter  time,  and  taken  out  of  the  lamp  and  cleaned 
ruii^lily.  was  injiiivd  at  the  bottom,  and  if  not  actually  unsafe,  waj 

"  III  mic  iniitaMce,  1  found  a  lamp  which  had  lK*cn  furnished  to  a  work- 
man without  a  ikvond  top.  Thia  is  a  gross  and  unpardonable  histance 
of  i'iin>liit«n(-«i  in  (he  makf*r,  who,  if  any  accident  hud  happened,  would 
have  Ut*ii  isuWiy  of  homicide. 

**  All  the  Lun|M  lli&t  I  have  examined,  ha?c,  at  different  times,  I)een  reil 
lu't :  and  a  wiirknian  at  the  Ilepbuni  colliery  shewed  me  a  lamp  which, 
tliuu^h  it  had  lieen  in  use  elwiit  sixteen  houn  n-day,  for  nearly  three 
ni(Hitli!(,  was  still  in  excellent  condition  ;  he  also  said,  it  had  been  red 
iuil,  sometimes,  fcir  Heveral  hours  together.  Wherever  workmen,  how- 
ever, are  I'XiKised  to  such  highly  explosive  mixtures,  double  gauze- 
lamps  should  be  uKod ;  or  a  lamp  in  which  the  circulation  of  the  air  is 
dinunisht'd  by  a  thi-plate  reflector  placed  in  the  inside,  or  a  cylinder  of 
glaiXH  H'uching  as  hii;h  as  the  double  wire,  with  an  aperture  in  the  ui- 
sidc;  or  slipii  of  Muscovy  glass  may  be  placed  within  the  lamp,  and  in 
thi«  way  the  quantity  of  firt>-damp  consumed,  and  consequently  of  heat 
iinKlua*d,  miiy  bo  diminished  to  any  extent.  Such  lamps,  likewise,  may 
Le  more  easily  cleaniMl,  than  the  simple  wire-gauze  lamps ;  for  the 
siuoko  may  be  wi|)ed  off*  in  an  instant,  from  the  tin-plate  or  glass. 

**  If  a  blower,  or  Ktrong  current  of  fire-damp  is  to  oe approached,  dou- 
ble gauxe-lampK.  or  lamps  in  which  the  circulation  of  air  is  interrupted 
bv  »!ips  oi  ini'tal  or  {;lass,  should  i>e  used ;  or  if  the  single  lamp  be  em- 
ployt'd.  it  should  Ik*  put  into  a  common  horn  or  glass  lanthoni,  the  door 
tff  whirh  may  be  removed  or  0|)en« 

**'V\w  wire-i;auze  is  imi>ermeable  to  the  flame  of  all  currents  of  fire- 
damp, as  long  as  it  is  not  neated  above  redness ;  but«  if  the  iron  wire  be 
iftkhli*  to  buni,  as  at  a  strong  welding  heat,  of  course  it  can  be  no  longer 
Mk> ;  aial  t!)oui;h  su(  h  a  circumstance  can,  perhaps,  never  happen  in  a 
vvlivry,  yrt  it  ought  to  In*  known  and  guarded  against.  And  if  a  work- 
MUii.  luviuif  a  stnigle  lamp,  should  accidentally  meet  a  blower  acting  on 
a  v-i!tn*nt  (if  fri^sh  air.  he  ought,  on  finding  his  lamp  becoming  hot,  to 
Ukc  »t  k'Ut  i»f  the  |H)int  of  mixture,  or  screen  it  from  the  current. 

"  I  havi'  had  an  excelltMit  op|)ortimity  of  making  experiments  on  a  most 

\(«>ivNi(  bi.MMT.  at  a  mine  lielonging  to  J.  G.  Lainbton,  esq.  some  of 

VK'ii  in  t\\c  '^ireskMuv  of  Mr.  I^ambton  ;  in  most  of  them  Mr.  Buddie 

4«M>i\>i.      Tins  blower  is  walled  ofT  from  the  mine,  and  carrieil  to  the 

Hitjti^v.  «i!u-n*  it  is  dis4'hargetl  with  great  force.      It  is  made  to  pass 

t)t«'i4|(A  a  \ailuTn  |n{>e.  so  ^is  to  give  a  stream,  of  which  the  force  was 

«tl  .*;  .t:v»i:  two  Kvt  fn>m  the  a|)erture  in  a  strong  current  of  air.    The 

,jMM>kHiM<  M-'^K-  worline  lamps  and  double  gauze  lamps  were  brought 

yi^i  ;.ua  si-.i\:ii.  Mh  hi  tiie  free  atmosphere  and  in  a  confined  air. 

"s  »«*  ^'.vd  :m  the  lamps  hi  various  trial*,  but  did  not  heat  them  above 

^1.  Miin-vi,  rul  when  they  were  brought  far  into  thestieam  they  were 

V   irt."**  I'i't*  was  now  fixed  upon  the  blower  tube,  w  as  to  make  th« 

.^m4  <!^t«Mti  :Ni^  thrvnigh  an  ajwrture  of  less  than  halt*  an  inch  in  dia- 

^,»,  ^.-^ki  A'  %vur*e  lormeil  a  most  powcrtul  blow-pipe,   from  which 

X    i*^4'.i'.  ^f-eti  ititlamod,  issued  with  great  violence,  and  a  roarini; 
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mise,  makiiiff  an  intense  fldme  of  the  length  of  five  feet.  The  lilow-pipe 
was  ezposrd  at  right  angles  to  a  strong  wind,  and  the  double  gauze 
lamps  and  single  lamps  successivelj  placed  in  it.  The  double  gauze 
lamps  soon  became  red-hot  at  the  pomt  of  action  of  the  two  currents, 
l)ut  tlie  wire  did  not  burn,  nor  did  it  communicate  explosion.  The 
single  gauze  lamp  did  not  communicate  explosion,  as  long  as  it  was  red 
hot,  and  slowly  moved  through  the  currents ;  but,  when  it  was  fixed  at 
the  point  of  most  intense  combustion,  and  reached  a  welding  heat,  the 
iron  wire  began  to  bum  with  sparks,  and  the  explosion  thrn  passed. 

"In  a  second  and  third  set  ot  experiments  on  tiiis  Tiolent  blow-pipe  of 
fire-damp,  »U\g\e  lamps,  with  slips  of  tin-plate  on  the  outside,  or  in  the 
inside,  to  preFent  the  free  passage  of  the  current ;  and  double  lamps, 
were  exposed  to  all  the  circumstances  of  the  blast,  both  iii  the  open  air 
and  in  an  engine-house,  where  the  atmosphere  was  explosive  to  a  great 
extent  mund  the  pipe,  and  through  which  there  was  a  strong  current  of 
atmospheric  air ;  but  the  heat  of  the  wire  never  approached  near  the 
point  at  which  iron  wire  bums,  and  the  explosion  could  never  be  com- 
municated. The  flame  of  the  fire-damp  flickered  and  roared  in  the 
lamps,  but  did  not  escape  from  its  prison. 

"  There  is  no  reason  ever  to  expect  a  blow-pipe  of  this  kind  in  a  mine ; 
but,  i'  it  should  occur,  the  mode  of  facing  it  and  examining  it,  with 
most  |)erfect  security,  is  shewn  :  and  the  lamp  offers  a  resource,  which 
can  never  exist  in  a  steel-mill,  the  sparks  of  which,  would  undoubtedly 
inflame  a  current  of  this  kind. 

"  Ar^umrnts  have  been  stated  as  to  the  weakness  of  the  lamps.  In  a 
Iioard  or  gallery  in  the  Wallsend  colliery,  Mr.  Buddie  and  myself,  with 
some  of  the  viewers,  ende:ivoured  to  ii  jure  a  single  ^auze  lamp  by 
throwing  large  pieces  of  coal  upon  it,  and  striking  it  with  a  pick  ;  but 
we  never  perforated  the  gauze,  and  Uic  lamp,  after  these  severe  trials, 
burnt  with  perfect  security  iu  a  small  explosive  atmosphere,  made  by 
Mr.  Buddie  at  the  bottom  of  the  shaft  tor  the  purpose  of  trying  the 
lamps. 

''  I  made,  with  Mr.  Buddie  and  his  viewers,  some  experiments  on  the 
comparative  light  of  the  lamps,  the  common  miner's  candle,  and  the 
steel  mills,  in  a  gallery  iu  the  Wallsend  colliery.  We  judged  of  the 
inteiibity  of  the  light  by  the  square  of  the  distance  at  which  a  small 
object  was  visible  ;  and  made  repeated  trials  on  each  species  of  light. 

The  light  of  the  miner's  candle  was •     .^    15.5 

That  of  a  lamp  furnished  with  a  tin  plate  reflector  for  diminishing 

the  circulation  of  the  air,  and  faang  a  blower,  was       .    .    49. 

That  of  a  single  common  lamp 39. 

That  of  a  double  copper  wire  lamp    ....'....    85. 
That  of  the  steel  mill,  very  unequal  and  uncertain,  but,  at  its 

greatest  intensity  of  light       2i. 

"  It  may  be  pro|)er  to  observe,  without  reference  to  the  superiority 
of  light,  that  coals  may  be  worked  nearly  twice  as  cheap  by  the  wire- 
gauze  safety-lamp  as  by  the  steel  mill. 

"  The  pleasure  of  seeing  the  wire-gauze  safe-lamps  in  jg^eneral  use 
amongst  the  miners,  and  of  adding  to  the  security  ana  happiness  of  thw 
useful  class  of  men,  amply  repays  me  for  the  labour  of  twelve  months, 
devoted  to  their  cause,  and  for  the  anxiety  which  I  have  often  experi- 
enced during  this  progress  of  the  investigation. 

*'  Newcastle;  Sept.  9,  1816.  H.  Davy. 

P.  S.  I  have  shewn  in  the  Transactions  of  the  Royal  Society,  that  the 
power  of  heated  wire,gauze  to  permit  the  passage  of  the  flame  of  coal-gas. 
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It  jMcd(r  M  the  Me  if  tke  «pcrturai»  and  to  a  entM  extent,  ai  Oie  ▼«- 
IK^  9i  the  current ;  I  mt,  to  a  eertam  extent,  bfcauae,  by  a  onrreot 
efacertam  velocity.  Heme  iicztiQguMiicd.  Avcryrfiiktmotioo  wiDpaa 
tfea  Ikaw  oi  coat-gas  tlmiisb  wse-gauxe,  harinr  lets  tlian  400  aper- 
ttaee  to  tbe  aqoaie  inch,  even  when  it  b  heated  to  doD  rednen ;  hut 
a  TCfj  strong  corrcBt,  and  an  ipitian  above  Ecdbeae,  Tiable  in  diqf^^^ 
ii  lequired  to  pes  the  aame  flame  diroiMh  wire-^niae  having  above 
TOO  apertures  to  tiie  square  inch  ;  and  I  luive  never  been  able  to  pass 
the  Hame  of  coal-gas,  or  any  carbonaceous  flame,  throqgh  wire-gauxe 
haviw  more  than  IMO  apertures  to  the  square  ind^  by  any  means. 

<*  Tiie  experiments  above  detailed  on  tlie  blower  are  the  first  I  have 
wmdt  upon  eurremis  of  Jire  damp.  They  prove  what  I  had  inferred  iram 
its  other  properties,  and  they  offer  snnple  means  of  rendcsing  wire- 

Ehunps  perfectly  safe  a^inst  aD  circumstances,  however  extraor- 
and  unexpected,  and  of  placing  their  security  above  the  possfla- 
dimbt  or  cttPtLT 
An  improvement  of  great  importance  has  lately  been  made  to  this 
kmp,  by  which  its  utility  will  be  increased.  It  consists  in  attaching  to 
the  lower  part  of  the  wire  gauze  a  convex  lens  ;  the  effect  of  tlds  i^that 
the  miner  will  have  it  in  his  power  to  direct  a  strong  light  upon  any  par- 
tioilar  part  where  it  msy  oe  required,  while  the  lens  has  the  further 
advantage  of  covering  a  portion  of  the  gauge,  and  presenrmg  it  from  the 
coal-dust  and  oil,  by  which,  without  considerable  care,  it  is  liable  to  be 
obstructed. 


By  the  foregoing  Experiments  it  has  been  proved,  th«t 
atmospheric  ^r  owes  its  capability  of  supporting  combus- 
tion, to  the  existence  of  Oxygen  in  its  compodtion.  The 
following  show  that  there  are  many  Gases  which  cannot  sup- 
port combustion. 

DXXXII. 

NiTROGEX  Gas. 
If  a  lighted  candle  be  immersed  in  a  jar  of  Nitrogen  Gas» 
it  will  be  immediately  extinguished.     This  proves  that  this 
Gas  cannot  support  Cfombustion. 

DXXXIII. 

Hydrogen  gas. 

Lift  a  Bell-glass  filled  with  Hydrogen  Gas,  suddenly  from 
the  Pneumatic  shelf,  and  place  it  over  a  lighted  candle ;  the 
flame  will  be  instantly  extinguished :  thus,  although  Hydro- 
gen Gas  is  itself  a  combustible  substance ;  still,  it  cannot 
support  Combustion. 

Observation,  Hydrogen  gas  (prepared  by  the  action  of  zinc  on  water 
with  muriatic  acifl,)  when  condensed  alone  in  the  reserroir  of  the  eas 
blow-pipe,  and  ignited,  has  been  found  to  have  heat  enough  for  the  fusion 
of  platinum  foil,  and  the  combustion  of  iron  wires. 
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DXXXIV. 

Muriatic  Acid  Gas. 

Immerse  a  lighted  taper  in  a  jar  of  Muriatic  Gas ; — ^the 
flame  will  become  dim,  and  assume  a  menish  colour,  at  the 
upper  part  It  will  then  be  extinguished,  and  will  immedi- 
ately after  give  out  white  fumes. 

DXXXT. 

Sulphurous  Acid  Gas. 

Immerse  a  piece  of  burning  Phosphorus  (contained  in  a 
Platinum  Spoon)  in  a  jar  of  Sulphurous  Add  Gas.  Al- 
though previously  undergoing  violent  combustion,  the  in- 
stant it  comes  in  contact  with  this  Gas,  it  will  be  extin- 
guished. 

DXXXVI. 

Carbonic  Acid  Gas. 

Immerse  a  kindled  Sulphur  piatch  in  a  jar  of  Carbonic 
Add  Gas ; — the  instant  the  flame  comes  in  contact  with  the 
Gas,  it  will  be  extinguished. 

As  Carbonic  Acia  Gas  is  spedfically  heavier  than  Atmos- 
pheric Air,  this  Experiment  may  be  varied,  by  pladng  a 
lighted  taper  at  the  tx)ttom  of  a  jar,  and  by  pounng  upon 
it,  from  another,  a  stream  of  Carbonic  Acid  Gas.  This  is 
done  by  taking  the  Carbonic  acid  jar  from  the  Pneumatic 
shelf,  and  quickly  inverting  it  over  the  jar  containing  the 
taper.  The  efiect  will  be  very  striking,  for  the  Gas  being 
invisible,  like  most  other  Gases,  will  descend  in  a  stream  and 
extinguish  the  flame :  but  the  whole  will  appear  an  illusion 
to  those  spectators,  who  have  no  idea  of  substance  without 
sensible  matter. 

Observations,  It  is  this  gas  which  is  generated  in  old  mines,  wells,  carems 
and  cellars ;  and  which  is  so  pernicious  to  animal  life.  Before  an  old  well  is 
entered,  to  open  it  afresh,  it  is  customary  first  to  send  down  a  lighted 
candle  by  a  rope  or  Hne.  If  the  flame  be  extinguiched  before,  or  when 
it  reaches  the  bottom,  it  is  always  unsafe  to  descend.  On  such  an  occa-. 
•km,  it  will  be  proper  to  throw  down  about  half  a  bushel  of  fresh  burnt 
line ;  and  to  try  the  effect  of  the  air  in  the  pit  upon  a  lighted  candle,  in 
about  a-week  after. 

Whilst  treating  of  the  want  of  power  of  these  gases  to  support  com- 
bustion, it  may  not  be  amiss  to  notice  the  attempts  made  to  prepare  an 
Aniivklogistic  fluid,  whereby  fires   may  be  extinguished  and  heat  re* 

It  is  recorded  in  the  French  Archives  of  Science,  that  several  expert- 
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menu  wen  mad?  at  Venice  in  180T,  bf  a  Monnenr  Gonzstd,  vli^  x 
fiquor,  which  ij^n^  thrown  hi  a  imaii  qnautztr  on  aij  coEr'ricsdbte 
article  on  fire.  Las  imfnemzti'ly  extinzuiibed  iL  A  lew  drop-,  arJj,  i«Bf  ic 
fkrown  oil  a  q<iantitj  of  roni  aod  oiJ,  whicb  wm  bunmi,  tAr  five  vitf 
imnMfdiateW  trxtiuguishtd  ;  and  it  was  taid  that  a  layer  nc  thk  c:<iipap- 
tkm  beiMtr  ftpre^id  upon  anr  wood  work,  it  was  entireiV  safe  from  ccwAas^ 
tion.  TFie  Editor  of  the  work  alliaded  to,  aHds,  that'the  icmtor  wtmM 
not  make  known  the  pr^^ratioii  of  his  eompodtion,  but  that  it  wmm^  wrr 
probaUy,  a  solution  of  alum,  potas«,  aod  ritriol.  No  d- tibt  ths  ida 
of  the  aKn{>ositirni  of  the  Venetian  fluid  was  tolerably  oomeci ;  Ur  resj 
lately,  in  England,  an  AfkaUne  mixture  has  been  found  to  poKis  Azi.1 
phl<j((i!ftic  {)ro|ierties. 
A  conmiittti:  appointed  by  the  Board  of  Ordnance,  inspected  a  i 


inrented  bv  Captain  Manby,  for  the  extinction  of  fire  by  an  and-pBonde 
fluid,  at  tne  committee  room,  Woolwich  barracks.  He  shewed  t&aC  it 
could  be  ir»sUiitly  applied  (being  kept  rrady  loaded)  to  fires  which  woe 
•o  situated  that  a  common  fire  engine  would  be  of  no  service :  for  isfltawr, 
in  the  back  apartments  of  a  house,  or  under  the  deck  of  a  reaft4.  He 
explained  the  nature  of  the  fluid  which  the  machine  was  charged  wit^  ; 
it  consists  of  lime  with  potash,  and  a  certain  quantity  of  «ater,  acJ 
might  be  made  in  two  minutes ;  on  ship-board  a  cask  of  it  might  always 
be  in  readiness,  besides  the  machine  bemg  charged  with  it.  Ti  exhi- 
bit the  extraordinary  eflects  of  the  anti-phfogisfic  ingredients,  he  iav 
mersed  in  it  a  quantity  of  hemp,  canvas,  and  deal  wood,  which  are  iht 
most  combtjf  tible  materials  used  in  a  dock  yard ;  he  also  immersed  tb« 
same  materials  in  common  water,  and  applied  a  certain  heat  tn  e*eh ; 
those  which  bad  been  dipped  in  the  anti-phlogistic  fluid  wi^uld  not 
bum,  and  those  dipped  in  common  water  blazed  immediately.  He 
also  sprinkled  some  hemp  with  the  fluid,  and  some  with  common  water, 
which  had  the  same  eflSect; — that  sprinkled  with  wattr  bunicd,  and  the 
other  did  not. 

AfialagoiiR  to  this  mode  of  prerenting  combustion  is  that  used  by  fire- 
eatem,  and  gther  miracle-mongers  of  the  same  descrintion.  31.  Semeit- 
tin!  a  chemist  of  Naples  havnig  most  ingeniously  detected  the  mode 
used  by  a  Spanish  exhibitor  of  this  sort,  has  given  to  the  world  a  very 
iuterefting  detail  of  them*  exploits,  with  his  own  discoveries  on  the  siih- 
Ject.  We  prenent  the  reader  with  this  narrative  in  the  Professor's  own 
words,  as  reported  in  the  AJoniteur  Universeile  for  November  6th,  1809. 

THE    INCOMBUSTIBLE  MAN. 

"  Sigfiior  Lionetto  commenced  his  tricks  by  putting  on  his  be*id  a 
slender  ring  or  hoop  of  red-hot  iron,  and  which  to  ail  app<;arance  made  no 
impression  on  his  hair;  but  when  the  hoop  of  iron  came  in  contact  with 
the  hair,  a  thick  vapour  was  seen  to  ascend.  He  then  took  another 
niece  of  reil-hot  iron  and  passed  it  over  the  whole  length  of  his  arm  and 
his  leg,  and  he  applied  for  a  consi(!eral)Ie  time  another  piece  of  hot  iron 
to  his  heel  and  his  foot,  from  whence  also  ascended  such  a  thick  and  dis- 
agreeable vaponr,  that  my  eyes  and  Inngs  were  much  affected  there- 
by. He  also  held  between  his  teeth  a  piece  of  iron,  which,  although 
not  red,  was  suffuiently  hot  to  bnrn.  He  had  given  out,  that  he 
would  drink  half  h  giafis  of  boiling  oil :  hut  I  did  not  find  that  he  could 
take  any  such  dose,  and  I.  only  saw  him  take  witliin  his  mouth  abont 
lift  quarter  of  a  spoonful.  It  was  also  reported,  that  he  had  washed  tiis 
tfoc«  Mid  hands  in  noilitii^  lea«l ;  hut  he  contented  himself  before  me,  with 
ifU^  dipphig  the  endH  of  hi.s  lingers  in  the  melted  metal,  and  putting 
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a  fmall  quantity  thereof  on  his  tongue,*  after  which  he  applied  a  piece  of 
hot  iron  to  his  ton^e,  seemmgly  without  any  inconFenience ;  wnile  re- 
peating this  experiment  several  times,  I  clearly  perceived  hia  tongue  to 
DC  covered  with  the  appearance  of  a  grayish  skin,  limilar  to  that  of  a 
person  having  a  fever. 

"  Another  of  his  experiments  was  that  of  thrusting  a  thick  golden  pin 
through  the  ekin  of  his  arm,  without  feeling  theleast  pain  ;  in  this 
proof  of  his  insensibility,  I  observed,  that  the  pin  went  through  his  skin, 
with  great  difficulty,  and  required  as  much  force  as  if  it  had  been  ap- 
plied to  tanned  leather. 

"  Instead,  therefore,  of  uselessly  wasting  time  in  simple  cotjectures,  I 
resolved  to  adopt  the  best  experimental  arts,  trying  on  myself  the  ac- 
tion of  all  the  means  proper  to  benumb  the  cutaneous  nerves,  and  to 
clothe  the  skin  with  a  substance  which  was  a  non-conductor  of  caloric. 
Few  substances  belongincr  to  chemical  compositions,  appeared  to  me  pro. 
per  for  this  purpose.  The  sharp  sensation  which  was  excited  by  the 
vapour,  disengaged  by  the  contact  of  fire  with  the  incombustible  mem- 
brane, and  the  chemical  reason,  induced  me  first  to  have  recourse  to  acid 
tubstances,  and  to  some  of  the  acidulous  salts. 

**  These  essays  with  the  acidulous  >altB,  and  alum  in  particular,  were 
only  the  rudunents  of  a  knowledge  of  the  phenomenon,  the  examination 
of  which  was  still  incomplete.  An  accidental  combination  afterwards 
induced  me  to  undertake  a  new  series  of  experiments,  by  which  I  might 
be  enabled  to  give  a  more  clear  explanation  of  all  the  more  difficult 
operations  executed  by  this  reported  Incombustible  man.  Wishing  to 
examine  if  washing  the  almost  incombustible  part  (rendered  so  by  the 
action  of  alum),  would  make  it  lose  the  quality  it  had  acauired,  I  rubbed 
it  with  hard  soap,  then  washed  and  dried  it  with  a  cloth,  and  then  ap« 
I^ied  a  piece  of  red-hot  iron.  I  was  then  much  surprised  to  find,  that 
the  skin  of  that  part  not  only  preserved  the  same  insensibility,  but  was 
even  stronger  than  at  first.  1  again  rubbed  the  same  part  with  soap, 
without  wiping  it  with  the  cloth,  and  passed  over  it  the  red-hot  iron, 
without  feeling  the  least  effect  of  bummg  or  even  of  singeing  the  hair. 
Remembering  the  crust  whiq^  I  had  observed  on  the  fire-eaters  tonrue, 
I  was  determined  to  rub  miiia  with  the  same  sort  of  soap,  and  it  fully 
answered  the  desired  purpose,  beginning  first  with  iron  slightlv  heated, 
and  raising  the  heat  gradually  untu  it  was  red  hot.  I  made  a  son  paste  i>( 
soap,  triturated  in  a  mortar,  with  water  saturated  by  acidulous  sul- 
phate of  alumiiie  and  potass ;  and  spreading  this  composition  on  my 
tongue,  tlie  experiment  completely  succeeded.  Still  more  simple,  I 
found  the  process  of  first  bathing  the  tongue  with  sulphureous  acid, 
and  afterwardii  rubbing  it  often  with  a  piece  of  soap.  The  experiment 
succeeded  still  better,  when  after  bathing  -the  tongue  with  this  acid,  I 
covered  it  with  a  thin  stratum  of  sugar  reduced  to  impalpable  pow- 
der, and  rubbed  it  afterwards  with  the  soap  in  the  same  manner.  The 
sugar,  in  this  case,  like  a  mordant,  made  a  greater  quantity  of  soap  ad- 
here to  the  tongue.  Of  all  the  known  substances,  soap  is  that  which 
best  merits  the  name  of  restrainer  of  caloric. 

*The  probability  is,  that  in  this  part  of  the  Exhibitions  of  Fire-eaters, 
the  lead  is  not  in  a  state  of  purity ;  but  combined  with  mercury,  and 
perhaps  bismuth.  See  Experiments  on  amalgams  and  fusible  alloys  hi 
Chapter  1.  of  this  volume,  'llie  deception  is  a  probable  one,  for  these 
alloys  can  liardly  be  distinguished  from  melted  lead  by  th/ax  colour. 
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"  From  these  ex  peri  m  pi  its  I  proceeded  in  ihai  with  the  boiling  cmJ» 
puttinE:  at  first  a  very  aniall  iirop  considerably  lieat .d  on  my  toiif ue^ 
jind  after  ward*  increaahtg^  the  ijiiaiitity  and  hrat.  This  tfxperimenl  was 
aJiia  satisfactory  ;  the  ol]  put  on  the  tuiig^ue,  Uiu;^  }>reparedf  made  a  hissing 
noise,  similar  to  that  made  by  red-hot  iron  when  Ijrou^ht  in  contact 
with  a  humid  body ;  after  the  bissiug,  the  oil  ceased  to  be  hot,  atid  was 
eatidy  swallowed.  From  uU  these  tiicts,  I  am  led  to  account  as  foUowi 
for  the  phetiometia  eihibited  by  Lwnetio, 

'*  L  The  hair  over  which  he  passed  the  hot  iron,  had  heeti  firtt  bathed 
with  a  soliititni  of  alum  ^  and  hence,  the  origin  of  the  vapour  widcb  aroie 
from  his  hair, 

"  S.  The  hi>l  iron  with  which  he  rubbed  his  legs  and  arms  produced 
no  had  f  ffecta,  from  a  similar  prepjiralion  bting  used 

**  3.  The  same  reason  will  also  apply  to  the  experiment  with  his  foot, 
although  Ihe  contact  with  the  iron  wa»  much  loti^er  i  but  it  is  well 
known  that  the  foot  is  the  mo«t  callous  part  of  the  hutnan  liody, 

**  4.  With  respect  to  ihe  boiling^  oil,  we  will  minutely  follow  Linneito's 
experiment!!.  He  took  the  oil  from  the  Ike,  and  to  convince  the 
itudieoce  of  its  high  temperature,  he  threw  therein  a  quantity  of  lead, 
which  melted  ;  but  il  is  on^y  R'a£onahle  to  concludej  that  this  was  a 
mere  fitrata|?em  lo  cool  the  oih  Of  the  m]  thus  cooled,  he  took 
barely  a  quarter  of  a  sfioonrni,  and  thb  he  lt?t  dexterously  fall  on  his 
toogue  only  ;  which  wa:*  (ierh^i|>!S  prepared,  in  such  a  mitnnerf  that  itim* 
medjately  cooled  the  od,  which  whs  ihen  swalbwrd  scarcely  te|>id. 

"  5.  The  experiment  td'  the  melted  lead,  in  «hich  he  occasionally 
dipped  hU  fingers,  and  put  a  very  small  quantity,  not  in  ids  mouth,  but 
ou  his  tongue,  caueasdy  be  accounted  for  in  the  Eame  way."* 


Very  different  indeed  from  the  action  of  the  foregoing 
Gases  on  combustible  bodies,  is  that  of  Oxygen  Gas.  Ttiis 
Gas  in  an  eminent  degree  supports  combustion.  In  all  these 
cases,  the  Oxygen  cJLJm bines  with  the  combustible  substance, 
forming  either  an  Acid  or  au  Oxide.  The  combustion  will 
be  at  an  end  when  t!ie  Oxygen  is  exhausted. 

Dxxxvn* 

A  LIGHTED   Taper  will  nvus  vividly 

In  Oxi/j^cn  Gas. 

If  a  lighted  tat>er  lie  introduceti  into  a  jar  filietl  with  Oxy- 
|jen  Gas,  it  will  burn  with  wonderful  i^p  lend  our  and  heal ; 
if  it  be  suddenly  withdrawn^  and  the  Hame  extinguished  by 
the  breath,  (but  the  wick  still  in  a  kindled  state)  and  again 
introdueed,  it  will  inmiediately  burst  into  a  Hame  ,  with  a 
sort  of  fiat  or  obtuse  explosion. 

Ohservnt i<m.  This  may  be  as  frequently  ^>erfoniitd  as  the  quantity 
J^f  iayi;en  gas  will  permit ;  and  the  experiment  nioy  be  varitd  by  ihtf 
introductiufj  of  ig^nited  jibps  tif  wood  or  pHpeu 


See  Foot-note,  Page  30S* 
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dxxxviii. 

Ignited  Charcoal  bubns  with  much  splsndoub 

In  Ojcygen  Gas. 

If  a  piece  of  ignited  Charcoal  be  put  into  a  imall  Pift- 
tinum  spoon,  and  immersed  in  a  jar 
of  Oxygen    Gas;  Combustion,    with 
great  splendour,  will  take  place,  and 
Carbonic  Acid  will  be  formed  by  the 
union  of  the  two  substances.  The        y 
annexed  cut  represents  ajar  of  Oxy-       ^ 
gen  Gas,  with  the  Platinum   spoon. 
Ay  is  the  spoon  ;  b,  the  jar. 


DXXXIX. 

Sulphur  burns  beautifully  in  Oxygen  Gas. 

If  a  piece  of  Sulphur  in  a  Platinum  spoon,  be  set  on  fire, 
and  in  that  state  immersed  in  a  jar- of  Oxygen  Gas,  it  will 
bum  with  a  beautiful  violet-coloured  scintillating  flame ;  at 
the  same  fime,  the  jar  will  be  filled  with  a  brown  vapour, 
which  is  Sulphurous  Acid  Gas ;  the  same  as  when  Sulphur 
is  burnt  in  tne  open  air,  by  combining  with  its  Oxygen. 

Otnervation.  This  Gas  will  quickly  be  absorbed  by  the  water  in  tbe 
saucer,  forming  sulphurous  acid. 

dxl. 

Phosphorus  burns  with  astonishing  splendour 
In  Oxygen  Gas. 

Fill  a  clear  glass  bottle  with  Oxygen  Gas;  and  prepare  a 
wire  hooked  at  one  end,  the  other  being  fixed  in  a  corlc  that 
fits  the  bottle ;  upon  this  hook  place  a  piece  of  Phosphorus, 
of  the  size  of  a  pea :  set  fire  to  the  rhosphorus,  and  im- 
merse it  in  the  bottle,  till  it  reaches  half  way  down.  The 
Phosphorus  will  bum  with  so  much  splendour  and  rapidity, 
that  the  eye  can  scarcely  bear  it ;  at  the  same  time  great 
heat  will  be  evolved,  &vd  the  sides  of  the  vessel  will  be  en- 
crusted with  a  white  flaky  substance,  called  Phosphoric 
Add. 

DXLI. 

The  Comqustton  of  Boron  in  Oxygen  Gas, 

Is  very  splendid. 

If  a  smali  piece  of  Boron  be  heated  to  S6(f  in  a  Platinum 

spoon,  and  introduced  into  a  ja,r  of  Oxygen  Gas,  it  will 

bum  with  the  greatest  brilliancy,  aid  b^  Combination  with 

the  Oxygen  wiU  be  converted  into  Boracic  Add^ 


906 


COMBUSTIOlf. 


ObHTvaiion.    TEie  affinity  of  haroix  far  oxjetHj  U  "io  gtmk  ivt 
temperature^  as  to  leparate  it  from  anj  other  suostance, 

0JLUI. 

HOMBXKG^S   PyROPHORITS    BURNS   WITH    MUCH    BEILLIAMCIT 1 

In  Oxygen  Gm^. 

Pour  into  ajar  of  Oxygen  Gas, about  a  scruple  of  Horn- 
berg's  Pyrophoru I.     This  inflammable  substance  will  take 
fire  the  instant  it  enters  the  jar;  the  ignition  will  be  accom-  , 
panied  by  a  slight  explosion. 

BXLItL 

The  Combustion  of  Sodidm  in  Oxygen  Gas 

Is  very  Brilliant 
If  a  small  portion  of  Sodium  be  heated  nearly  red-liot  in 
an  iron  spoon,  and  in  this  state  immersed  in  a  jar  of  Oxygen 
Gas>  a  very  beautiful  and  brilliant  Combustion,  attended  by 
rapid  scintillations  and  vivid  flame,  will  take  place.  The 
product  will  be  Oxide  of  Sodium,  or  Soda, 

OttsertHition.     In  thbeiperimenl  as  well  as  m  the   followring,    ari  iron  j 
instead  of  a  platiiiiini  spooi)  should  be  used,  as  the  sodium  and  potas* 
fiium  in  an  oxidised  state,  (that  is  in  the  Alkaline  iiale,)  act  Feiy  •tronglr 
on  Platinum. 

nxnv» 

PoTASSTUM  ENTERS  INTO  VIVID  CoMfiUBTtON,  WHEN 

Heated  in  Oxygen  Gas, 

PotasBium  has  great  affinity  for  Oxygenj   aod  abstracts  it  I 
from  many  other  substances.     If  a  small  quantity  receivef 
something  below  a   red  heat  in  a  jar  of  Oxygen  Gas,   by 
means  of  a  burning  lens,  {see  Plate  3,)  it  takes  fire,    and 
burns  with  most  vivid  light  and  intense  heat ;  forming  the  | 
Peroxide  of  Potassium^  or  Potass. 

DXLV. 

Tin  burns  betlliantly  in  Oxygen  Gah. 
Heat  some  granulated  Tm  considerably,  in  a  Platiaum 
spoon,  and  in  this  state  immerse  it  iu  Oxygen  Gas ;  a  very 
beautiful  Combustion,  attended  by  a  bnlLiant  white 
vriU  instantly  take  place;  when  Oxide  ot*  Tin 
formed. 
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Dxr.vi. 

CoMiuBTioN  or  Iron^  WiaE  IK  Oxygen  Gai. 

If  an  Iron- wire  twistol  in  the  form  of  a  corkscrew,  (or  in 
a  straight,  or  any  other  form*)  having  the  end  of  an  ignited 
'  Sulphur  matcli  attaclied  to  tt»  be  plunged  into  ajar  of  Oxy- 
gen gas,    a  beautiful  and  rapid  scintillating  Combustion  in 
a  spiral  direction  will  take  place,  forming  Oxide  of  Iron. 

Obtervatiom.  In  thia  and  similar  eiperimentt, 
the  heat  is  bo  ^i^^t^  that  if,  ii|>oii  sniltkri  agitation 
of  the  jar^  a  drop  of  the  melted  metal  abould  strike 
agajnit  its  nlde,  tbe  gl&sM  will  be  perforated  in  an 
initant ;  and  the  drot)  will  appear  on  the  table  : 
iometimea  the  globule  only  effect*  a  permanent 
lodgement  in  the  aide  of  the  jar, 

t^e  annexed  figure  illtastrates  this  experimenL 
A,  Is  the  jar,  contatnirig  ibe  ox]^gen  ^an.  n,  the 
twisted  iron  wire*  c,  the  end  of  the  wire  in  a 
state  of  combustion*  tinder  the  jar  is  a  saucer, 
containing  water  to  prerent   the  escape   of   tbe 

DXLVII, 
JZlKC   BURIES    BEILLIANTLY    IK    OxY6£N    GaI. 

If  a  jriece  of  Zinc  be  put  into  the  Platinum  spoon  with  a 
Tery  small  piece  of  Phosphorus,  and  the  Phosphorus  aet  on 
fire ;  and  if,  in  thk  state,  the  spoon  be  iinmeraed  in  a  jar 
of  Oxygen  Gas,  Combustion  will  be  soon  communicated  to 
the  metal,  which  will  burn  with  a  greenish  flame,  forming 
^m  Oxide  of  Zmc 

^M      Observation,    Zinc-filings  or  tumingi  will,   perhaps,  answer  tlie  pur* 
^1  puae  better,   as  the  piif tides  in  a  divided  state  are  more  liable  to  com- 


DXLVIII. 
AeSENIC    BUttNS   VIVIDLY    IH    OXYGEN    Ga8« 

Put  a  small  piece  of  Arstenic  into   the  Platinum 


spoon 


with  a  piece  oi  Phosphorus,  the  size  of  a  split  pea.  Set 
r  fire  to  the  Phosphorus,  and  introduce  the  spoon  quickly 
1  into  a  jar  of  Oxygen  Gas :  the  Phosphorus  will  loon  fire  the 
I  the  metal,  which  will  burn  with  much  brilliancy,  giving  out 
^ white  fumes,  which  will  attach  themselves  to  the  sides  of 
I  the  jar* 
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Ohtervatiem.  Thete  fumes  are  Ar*enrc  Acid,  the  i»me  at  that  Itnowu 
by  the  name  of  white  arsemc.  The  tilingf  of  arsenic  may,  peihaps, 
answer  the  purpose  better*  In  eithet  cuse,  the  metal  must  be  used : 
this  is  mentioned  m  order  to  dUtingubib  between  arsenic  acid  and 
nic,  the  latter  being  the  rnetal,  in  the  reguline  state* 

DXLIX. 

Htdbogen  akb  Oxyqzv  Gases  BtjM  akd  DETONATEt 

IVTien  mired  together* 

Fill  a  bladdefj  about  one-third  with  Oxygen,  and  the 
other  two-til irds  with  Hydrogen  Gas ;  affix  a  brass  to- 
bacco pipe(se€  the  figure  in  page  28?,)  to  the  bladder:  dip 
the  pipe  in  a  lather  of  Soap,  and  press  the  blatlder  so  as  to 
form  bubbles.  As  they  ascei^d  in  the  air,  inflame  them  by  a 
lighted  candle : — vivid  CombustioQ  and  loud  Detonation  will 
be  the  consequence. 

Oittermiion.  Care  must  be  taken  not  to  inflame  the  bnbbles«  until 
they  are  completely  detached  from  the  bowl,  because  the  tlame  may 
oomtnimkate  with  the  gases  in  the  bladder,  whidi  would,  of  course, 
burst  the  apparatus* 

DL. 

The  Combustion  of  Sulphuretted  Hydrogev 

With  Oxygen  Gas^  is  attended  by  Detonation, 

Fill  a  bladder,  having  a  pipe  and  stop-cock,  with  two* 
fifths  of  Sulphuretted  Hydrogen,  and  three-Kfths  of  Oxy- 

rGas:    clip  the  pipe  in  Soap-suds,  and  blow  bubblet  ^ 
^,  pressing  the  bladder  between   the  hands ;  the  bubbles  , 
will  ascend,  and  may  be  inflamed  hy  a  lighted  candle.  These 
bubbled  detonate  at  the  time  of  innammatioo. 


Oburvaiian. 
phurous  acid. 


The  products  of  this  combustion  mt^  wabrr  and  lul*  i 


l>Lt. 
CoMBtJSTIOK    OF    PHOSPHUaETTED    HtBKOGBV   Gas 

^Uh  Oxj/gen  Gas. 
Prepare  a  jar  of  Oxygen  Gas,  and  pass  into  it,  through  I 
water,  a  few  globules  of  Phosphuretted  Hydrogen  Gas:i 
Combustion  and  detonation  will  take  place.  This  may  be  I 
repeatedly  done^  until  the  whole  of  the  Oxygen  in  the  jar' 
is  expended.  Phosphoric  Acid  will  be  founa  on  the  sides  of  I 
the  jar. 
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Obieroatim.  Thii  eiperiment  may  be  varied  by  preparing  two 
bladders  with  stop-cocks,  and  filling  them,  one  with  oxygen,  and  the 
other  with  phosphuretted  hydrogen  gas.  As  the  stop-code  of  one  blad- 
der is  opened,  let  an  assistant  turn  that  of  the  other  so  close  to  it» 
that  the  two  streams  of  gas  may  be  emitted  side  by  side,  and  in- 
flamed. 


Tlie  following  Experiments  iUuHrate  the  capability  of 
eome  Compound  GaseSy  containing  Oxygen^  to  support 
Combustion.  In  aU  these  Cases^  the  Oaygen  auits  its  fir^ 
mer  Combination  to  unite  with  the  burning  body. 

DUI. 

Inflamed  Charcoal  burns  in  Nmtous  Gas. 

Inflame  a  piece  of  Charcoal,  and  immerse  it,  by  means 
of  a  wire,  in  a  jar  of  Nitrous  Gas ;  a  very  bnllirat  com- 
bustion will  be  the  consequence. 

DLIII. 
HoMBSBG'S  PyROPHORUS  BURNS    IK  NlTROUS  GaS. 

Pour  some  of  Homberg^s  Pyrophorus  into  a  jar  contain- 
ing Nitrous  Gas ;  a  very  beautiful  stream  of  nre,  will  be 
seen  to  flow  to  the  bottom  of  the  jar. 

DLIV. 

Nitrous  Gas  does  not  support  the  Combustion 

Of  a  Taper  or  Candle. 

Immerse  a  lighted  taper  or  candle  in  a  jar  of  Nitrous 
Gas ;  it  will  instantly  be  extinguished. 

Obiervation.  In  the  two  foregoing  and  three  following  experiments, 
the  substances  employed  were  elevated  to  so  high  a  temperature,  as  to 
separate  the  oxygen  from  the  nitrous  gas ;  it  is  not  so  with  the  flame  of 
a  candle,  which  cannot  destroy  the  affinity  which  exists  between  the 
nitrogen  and  oxygen. 

DLV. 

Phosphorus  burns  in  Nitrous  Gas. 

Set  fire  to  a  piece  of  Phosphorus,  and  immerse  it,  (in  a 
Platinum  spoon,)  in  a  jar  of  Nitrous  Gas :  a  very  brilliant 
Combustion  will  now  take  place,  and  Phosphorous  Acid 
will  be  formed ;  at  the  same  tune  that  Nitrogen  Gas  will  be 
disengaged. 

Observation.  That  nitrogen  exists  in  the  gas,  may  be  pro?ed  hj  tiif 
extmction  of  the  flame  of  a  taper  when  immersed  in  iL 
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DLVL 

Hydrogen   utiKNa  whei^  mixed  with  NitbousGas. 

Fill  a  stout  phial  with  Nitrous  and  Hydrogen  Gases,  in 
equal  proportions,  set  fire  to  the  Gases  at  the  mouth  of  the 
phiaL     Flame  of  a  green  colour  will  pervade  it. 

DLVII. 

Sui^PHuaETTEiJ  Hydrogen  will  buun  whe^t  hix£D 

With  Nitrous  Gas. 
Let  a  bladder  be  filled  with  ihree-fiftlis  of  Sulphuretted 
Hydrogen  Gas,  and  two-fifths  of  Nitrous  Gas.  If  Soap- 
bubbles  are  blown  with  this  compound,  thej  will  exploae 
and  burn  with  a  light-green  flame,  when  a  lighted  candle  is 
brought  in  contact  with  tliem. 

Observation.  If  llifse  prnportioTis  are  mi  led  In  a  jar,  and  inflatnfd, 
a  greeTiiib  flatne  will  purv^atJe  th*«  who!c  of  the  veii,«el. 

DLVITK 

Nn  nous  Acid  Gas  tupponrs  Combitstiok. 
Immerse  a  burning  taper  in  a  jar  of  Nitrous  Acid  Gas; 
the  flame  will  be  enlarged,  and  it  will  bum  brilliantly. 

dlix, 

FHOSPHOatIS    BURNS    IN  NlTKOUS    AciD  Gas. 

If  a  piece  of  inflamed  Phosphorus  be  plunged  in  a  jar 
of  Nitrous  Acid  Gas^  a  very  l>eautiful  and  brilliant  Com- 
bustion will  be  the  consequence, 

DLX. 
Chaecoal»    and    HoMBEEr/s    pYllOPHOaUS,    BURN    IN 

Nitrous  Acid  Gas. 

Immerse  a  piece  of  ignited  Charujal  in  a  jar  of  Nitrous 
Acid  Gas  :  it  will  burn  with  a  dull  red  flame;  but  if  some 
of  Homberg^s  Pyrophorus  l>e  poured  into  a  jar  of  this  Gas, 
a  brilliant  stream  of  fire  will  flow  to  the  bottom. 


I 


DLXI. 
A  TAPEa  8UHN5  BaiLLlANTLY    IN    NtTROUS 

Qjtlde  Gas. 

Prepare  a  jiir  of  Nitrous  Oxide  Gas,  and  immerse  in  illT 

lighted  taper;  the  flame  wifl  instantly  be  rendered  more  vivid, 

and  as  tne  taper  burns,  slight  detonations  will  be  heard. 
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Ohservaiion.     When  ttie  gas  haa  been  nearly  expended^  tbe  external 

film  or  ftame  will  be  of  a  verj  beautifut  azure  hue, 

nLXii. 
Charcoal  burtvs  in  Nitrous  Oxide  Gas. 

If  a  piece  of  red-hot  Charcoal  be  intioduced  into  a  jar  of 
Nitrous  Oxide  Gas,  it  will  bum  with  almost  the  same  bril- 
liancy that  it  does  in  Oxygen  Gas, 

DLXtll. 

Iron^wirb  burns  vividly  IK  Nitrous  Oxide  Gasl 

Attach  a  small  piece  of  Phosphorus  to  a  spiral  wire,  si- 
milar to  that  used  for  Combustion  in  Oxygen  Gas;  6et 
fire  to  the  Phosphorus,  and  when  in  a  state  of  mflamination, 
introduce  it  into  a  large  jar  of  Nitrous  Oxide  Gas  :  a  very 
beautiful  scintillating  Combustion^  with  much  splendour^ 
will  take  place. 

DMtlV. 


P. 


PHOSpHOH0i  BURKS  WITH  GREAT  RAPIDITY 

In  Nitrous  Ojnde  Gas, 


I 


Immerse  a  piece  of  ignited  Phosphorus  in  a  jar  of  Nitrous 
Oxide  Gas ;  it  will  bum  remarkably  quick,  and  with  asto- 
nishing splendour. 

Obafnaiion.  IT  a  iniall  piece»  of  double  the  lize  of  a  pm'$  headj  be 
put  in  a  platifium  apoon  immersed  in  the  gaa,  and  a  tliick  tron-wire 
neateil  to  whitenefrs,  bt  brought  in  contact  with  it^  an  eipltwion  will  he 
the  cofiseqiience. 

DLXT* 

The  coMBusTiOK  or  SoLPinra  tk  Nitroos  Oxtde  Gas, 
Is  attended  bif  beautiful  phtTiomena, 

Dip  a  long  slip  of  Wood  in  melted  Sulphur,  so  that  one- 
half,  upwards,  may  be  covered.  Light  it>  and  whilst  burn- 
ing with  a  weak  bluish  flame,  introduce  it  into  a  jar  of 
Nitrous  Oxide  Gas :  the  flame  will  be  instantly  extinguished. 
Withdraw  the  raatch^  inflame  il  again,  and  let  it  bum  for 
twi«  or  three  seoondo  until  tlie  flame  be  vivid,  then  immerse 
it  once  more.  Instead  of  cxiiiiction,  the  flame  will  be  now 
kept  up  with  great  splendour.  It  will  be  of  a  delicate  red 
colour. 
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DLXVI. 
ZlXC-FI  LINGS  BURN  IN  NlTROUS  OxiDE    GaS. 

Put  some  Zinc-filings  into  a  Platinum  spoon ;  and  with 
them,  a  small  piece  of  Phosphorus :  set  the  Phosphorus  on 
fire,  and  immendiately  plunge  the  whole  into  a  jar  of  Nitrous 
Oxide  Gas.  Combustion  will  be  communicated  to  the  Zinc, 
which  will  accordingly  ^ve  out  a  greenish  flame. 

DLXVII. 

Bjsautiful  combustion  of  Hombsrg's  Pyropuorus 

In  Nitrous  Oxide  Gas. 

Pour  some  Romberg's  Pyrophorus  into  a  iar  of  Nitrous 
Oxide  Gas :  as  it  descends,  it  will  appear  to  be  transformed 
into  a  stream  of  fire. 

DLXVIII. 

Hydrogen,  and  Nitrous  Oxide  Gases  explode 
When  inflamed  together. 

Fill  a  small  stout  wide-mouthed  phial  with  equal  parts  of 
Hydrogen,  and  Nitrous  Oxide  Gases:  before  the  phial  is  re- 
moved from  the  shelf,  wrap  round  it  a  piece  of  cloth,  or  a 
pocket-handkerchief.  Now  lift  it  up  quickly,  and  present 
the  mouth  to  the  flame  of  a  candle ;  a  loud  explosion  will 
be  the  consequence. 

DLXIX. 

Soap-bubbles  inflated  with  Hydrogen  and  Nitrous' 

Oxide  GaseSy  explode  w/ieii  iiiflamed. 

Half  fill  a  iar  with  Nitrous  Oxide  Gas;  fill  the  other 
half  with  Hydrogen  Gas ;  and  fill  a  bladder  from  the  mix- 
ture. Attach  a  tobacco-pipe  to  the  bladder,  and  prepare 
some  soap  lather.  Dip  the  bow]  of  the  pipe  in  the  lather, 
form  bubbles,  and  set  fire  to  them  when  they  have  ascended 
a  little  way :  they  will  explode  with  a  loud  report. 

DLXX. 

Combustion  of    Phosphuretted   Hydrogen, 
In  Nitrous  Oxide  Gas^   attended  by   Explosion. 

Prepare  a  jar  of  Nitrous  Oxide  Gas,  and  pass  up  into  it, 
a  few  globules  of  Phosphuretted  If ydro^n  das,  at  a  time ; 
they  will  explode  the  instant  they  come  m  contact  with  the 
other  "Cas,   exhibiting  a  very  bright  flame. 


coMBUsnov  SIS 

Observations,  Phosphate  of  Ammonia  will  be  the  result  of  thia  com* 
bustion ;  for  the  oxygen  of  the  nitrous  oxide,  having  oqmbined  with  the 
phosphorus  to  form  phosphoric  acid,  leaves  Uie  nitrogen  to  combine  with 
the  free  hydrogen,  and  tnus  form  ammonia.  But  these  two  substances 
being  unable  to  retain  their  gaseous  form  separately  m  the  same  vessel 
combine  and  form  phosphate  of  ammonia. 


The  JblloTcing  Experimenls  illustrate  the  capability  of 
Chhrine  Ga.%  and  some  of  its  compounds^  to  support  Com^ 
bustion.  In  all  such  cases^  the  CfUorine  combines  with  the 
combustible^  Jbrming  a  Chloride. 

BLXXI. 
A  LIGHTED  TAPER  BT7RNS  WITH  MUCH  ENERGY 

In  Chlorine  Gas. 

If  a  lighted  taper  is  immersed  in  Chlorine  Gas,  Com- 
bustion will  be  most  actively  continued  ;  and  will  be  accom- 
panied by  red  flame,  and  a  copious  emission  of  dense  fumes, 
as  long  as  any  of  the  Gas  remiuns  in  the  jar,  in  a  state  of 
purity. 

DLXXII. 

Combustion  of  Charcoal-powder  in  Chlorine. 

Pour  some  dry  Charcoal,  newly  made  and  finely  powder- 
ed, into  a  jar  containing  Chlorine  Gas :  a  very  oeautiful 
combustion  will  take  place,  displaying  a  stream  of  fire. 

DLXXIII. 

Phosphorus  burns' spontaneously  in 
Chlorine  Gas, 

If  a  bottle  be  filled  with  Chlorine  Gas  and  a  bit  of  Phos- 

Ehorus  be  introduced  into  it,  it  will  take  fire  spontaneously, 
urniuj^  with  a  light-green  flame,  but  without  affording  so 
much  light  as  in  Oxygen  Gas :  the  product  will  be  a  wnite 
substance,  which  adheres  to  the  sides  of  the  vessel,  and  if 
the  Proto-chloride  of  Phosphorus. 

Observation,  The  proto-chioride  is  that  state  of  combination,  in 
which  the  phosphorus  unites  with  the  least  quantity  of  chlorine. 

•      DLXXIV. 

Boron  is  combustible  in  Chlorine  Gas. 
If  a  small  quantity  of  Boron  is  introduced  into  a  jar  or 
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botde,  filled  with  Chlorine  Gas,  it  takes  fire  and  bums  with 
a  most  splendid  flame ;  and  as  the  combustion  goes  on,  the 
Chlorine  and  Boron  are  deponted  on  the  sides  of  the  vessel 
in  the  form  of  Chloride  of  JBoron. 

DLXXV. 

Mercury  bitrns  in  Chlorine  Gas. 

A  very  brilliant  combustion  takes  place  if  Mercury  in  a 
Platinum  spoon,  be  heated  in  a  jar  of  Chlorine  Gas ;  Chlo- 
ride of  Mercury  will  be  formed. 

DLXXVI. 

Potassium  burns  when  heated  in 

Chlorine  Gas. 

Put  a  globule  of  Potassium  into  an  Iron  spoon,  and  im- 
merse it  in  a  jar  containing  Chlorine  Gas;  heat  it  by 
means  of  a  burning  lens,  to  about  70®  of  Fahrenheit:  a 
very  splendid  combustion  will  take  place,  and  Chloride  of 
Potassium  will  be  formed. 

Obiervatum,  It  is  best  to  iininerte  the  PotaMium  bv  means  of 
an  iron  spoon,  at  a  platinum  one  would  be  corroded  by  the  action  of 
the  chloride. 

DLXXVII. 

Sodium  is  combustible  in  Chlorine  Gas. 

If  a  small  quantity  of  Sodium  in  a  Platinum  spoon,  be 
immersed  in  a  jar  of  Chlorine  Gas ;  rapid  combustion,  with 
red  sparks  and  flame,  will  take  place :  the  product  will  be 
Chloride  of  Sodium. 

DLXXV  1 1 1. 

Tin  burns  in  Chlorine  Gas. 

Put  some  Granulated  Tin,  or  Hn-filings,  heated  to  about 
80^,  into  a  Platinum  spoon,  and  immerse  them  in  a  jar  of 
Chlorine  Gas.  Immediate  combustion,  attended  by  a  bluish 
white  flame,  will  take  place,  forming  Chloride  of  Tin. 

Observation,  This  experiment  may  be  Taried  bj  immersing  a  piece 
of  tinfoil,  hung  upon  a  platinum-wire,  in  a  jar  of  this  gas. 
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I>LXXIX. 
SlLV£U-LEAF   BURKS  IN    ChLORINE    GaS. 

•  Put  a  piece  of  Silver-leaf  on  the  hooked  end  of  a  Plati- 
num wire ;  beat  it  to  about  80^  or  100^,  and  in  thia  state 
immerse  it  in  a  jar  of  Chlorine  Gas.  Combustion,  with  a 
brilliant  white  flame,  will  take  place,  forming  Chloride  of 
Silver. 

Obsfrvafion,  The  same  phenomenon  wiM  result,  by  using  the  filings 
of  Silver. 

DLXXX. 

GoLD-LEAF  BUANS  IK  ChlOKIKE  GaS. 

If  Gold-leaf  be  heated  to  about  100^,  and  immersed  in 
a  jar  of  Chlorine  Gas,  combustion,  with  a  beautiful  men 
flame  will  take  place.     Chloride  of  Gold  will  be  formed. 

DLXXXI. 

Bismuth  is  combustible  in  Chlorine  Gas. 

Put  a  few  Bismuth-filings  into  a  Platinum  spoon,  heat 
them  to  about  80^,  and  immerse  them  in  a  iar  of  Chlorine 
Gas.  Combustion  will  take  place,  attended  Dy  a  blue  light. 
Chloride  of  Bismuth  will  be  formed. 

PLXXXII 

Arsenic  is  Combustible  in  Chlorine  Gas. 

Put  some  filings  of  Arsenic  into  a  Platinum  spoon,  heat 
them  to  about  80%  and  immerse  them  in  a  jar  of  Chlorine 
Gas.  Combustion  will  take  place,  attended  by  beautiful 
scintillations  and  a  greenish  flame. 

Observation,    Chloride  of  arsenic  will  be  formed  in  dense  white  fumes. 
BLXXXIII. 

Iron  will  burn  in  Chlorine  Gas. 

Put  some  Iron-turnings  into  a  Platinum  spoon,  heat  them 
to  about  200'',  and  immerse  them  in  a  jar  of  Chlorine  Gas. 
Combustion,  attended  by  a  vivid  red  ught,  will  take  plaoey 
forming  Chloride  of  Iron. 
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DLXXXIY. 

Cobalt  bu&ns  in  Chlobike  Gas. 

Put  9oine  Cobalt-filings  into  a  Platinum  spoon,  heat  them 
to  200^,  and  immerse  them  in  a  jar  of  Chlonne  Gas.  Com- 
bustion, with  a  pale  blue  light  will  be  the  consequence,  form- 
ing Chloride  of  Cobalt 

DLXXXV. 

Lead  is  Combustible  in  Chlorine  Gas. 

Into  a  Platinum  spoon  put  a  few  filings  of  Lead,  heat 
them  to  80%  and  immerse  them  in  a  jar  of  Chlorine  Gas. 
Combustion  will  take  place,  attended  by  a  lambent  while 
fiame.     Chloride  of  Lead  will  be  the  proauct. 

DLXXXVI. 

Copper  burns  in  Chlorine  Gas. 

Put  some  Copper-filings  into  a  Platinum  spoon,  heat  them 
to  180%  and  immerse  them  in  Chlorine  Gas.  The  filing 
will  bum  with  a  dull  red  flame.  Chloride  of  Copper  uml 
be  the  result. 

DLxxxvn. 

Antimony  burns  in  Chlorine  Gas. 

If  Filings  of  Antimonj,  are  heated  to  about  80°,  and 
immersed  in  a  jar  containing  Chlorine  Gas,  rapid  scintilla- 
ting combustion,  with  a  white  flame,  will  take  place.  Chlo- 
ride of  Antimony  will  be  formed. 

DLxxxvm. 

Zinc  is  Combustible  in  Chlorine  Gas. 

Put  some  Filings  of  Zinc,  heated  to  about  80°  Fahren- 
heit, into  a  Platinum  spoon,  and  immerse  them  in  a  jar  of 
Chlorine  Gas.  Vivid  combustion  will  take  place,  ac- 
companied by  brilliant  scintillations.  Chloride  of  Zinc  will 
be  formed. 

DLXXXIX. 

Nickel  burns  in  Chlorine  Gas. 

If  small  pieces  of  Nickel  heated  to  about  200**,  be  put 
into  a  Platinum  spoon  and  placed  in  a  jar  of  Chlorine  Gas» 
brilliant  combustion  will  take  place,  and  Chloride  of  Nickel 
will  be  formed. 
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DXC 

Tellurictm  is  combustible  in  Chlobins  GaS4 

If  s\DaIl  pieces  of  heated  Tellurium  are  btroduoed  into  a 
jar  of  Chlorine  Gas,  they  will  instantly  take  fire,  and  bum 
with  ^  greenish  flame.  Chloride  of  Tellurium  will  be  the 
product 

DXCf. 

Combustion  of  Dotch  Metal  in  Chlobins  Gas. 

Hang  upon  a  hooked  wire  a  leaf  of  Dutch  Metal,  and 
immerse  it  in  a  jar  of  Chlorine  Gas ;  a  very  beautiful  com- 
bustion will  take  place :  Chloride  of  Copper  will  be  formed. 

Dxcir. 

Phosphubbtted  Hydbooen  Gas  burns  in 

Chlorine  Gas. 

Having  prepared  Phosphuretted  Hydrogen  Gas  in  a  re- 
tort»  place  the  beak  under  a  jar  of  Chlorine,  placed  upon  a 
shelf  over  Mercury.  As  the  globules  ascendl,  they  will  in- 
flame and  detonate. 

Observation.  When  a  few  globules  hare  passed  up,  the  beak  should 
be  withdrawn,  as  a  greater  quantity  at  one  time,  might,  by  its  explosion, 
burst  the  apparatus.  The  products  of  this  combustion  are  chloride  of  phos- 
phorus, and  hydro-chJoric  acid ; — part  of  the  chlorine  combining  witlf 
the  hydrogen,  and  part  with  the  pooephorus. 

DXCIII* 

Antimony  burns  in  Pbot«oxidk  of  Chlorine. 

Heat  some  Filings  of  Antimony,  gently,  in  a  Platinum 
spoon,  and  immerse  them  in  a  jar  containing  Prot-oxide  of 
Ohlorine.  Combustion,  attencfed  bya  dull  yellowish  white 
light,  will  be  the  consequence. 

Dxcrv. 

Copper  burns  in  Prot-oxide  of  Chlorine. 

Heat  some  Copper-filings  in  a  Platinum  spoon,  and  im- 
merse it  in  a  jar  of  Prot-oxide  of  Chloiine.  Combustion, 
attended  by  a  dull  red  light,  will  be  the  consequence. 

DXCV. 

Combustion  of  Charcoal  in  Prot-oxide  of  Chlorine. 
Kindle  a  piece  of  Charcoal,  place  it  in  a  Platinum  spoan^ 
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and  immerse  it  in  a  jar  of  Prot-oxide  of  Chlorine.     It  will 
bum  with  a  dull  reddish  light 

DXCVl. 

C0MBO8T10V  OF  Phosphorus  in  Paot-oxide  of 

Chlorine, 

Place  a  small  piece  of  Phosphorus  in  a  Platinum  spoon, 
and  immerse  it  in  a  jar  of  Prot«oxide  of  Chlorine.  Exptosian 
and  rapid  combustion  will  be  the  consequence. 

DXCVlI. 

Explosion  and  Combustion  of  Phosphorus  in 

Per^'Oxide  of  Chlorine. 

Introduce  a  Platinum  spoon^  containing  a  piece  of  Phos- 
phorus, of  the  size  of  a  pea,  into  a  jar  oontainmg  Per-oxide 
of  Chlorine.  Detonation,  and  decomposiUon  of  the  Per-oxide 
will  be  the  consequence. 

Obsemationi.  It  is  remarkable,  that  even  after  the  decomposition, 
the  phosphorus  continues  to  bum  with  much  splendour  in  the  oxjgen 
and  chlorine  gases,  which  hare  been  separated  from  each  other.  The 
per-oxide  of  clilorine,  is  in  the  highest  state  of  oxygenation  of  which  the 
chlorhie  is  capable. 


Tlie  following  Experiments  prove  the  power  which  other 
Gases,  besides  those  already  mentioned^  have  of  supporting 
Combustion, 

DXCVTU. 

Potassium  is  combustible  in  Iodine  VAPoua. 

Immerse  a  small  globule  of  Potassium,  by  means  of  an 
Iron  spoon,  in  a  iar  containing  the  Vapour  of  Iodine.  It 
will  burn  with  a  oeautiful  violet-coloured  flame,  and  Iodide 
of  Potassium  will  be  formed.    . 

Observation,  If  this  compound  be  heated  in  a  jar  of  chlorine  gaSj 
chloride  of  potassium  will  be  the  product ;  the  iodine  being  set  free. 

DXCIX. 

Potassium  burns  in  Silicated-fluoric  Gas. 

Put  a  globule  of  Potassium  into  an  Iron  spoon,  and  heat  it 
gently  in  a  jar  of  Silicated  Fluoric  Gas.  Combustion,  with 
a  beautiful  reddish  light,  will  take  place. 
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ObiervaiioiL  Hie  nlicated  fluoric  acid  gas  is  here  prescribed,  bectute 
of  the  impossibility  of  obtaining  pure  fluoric  acid  m,  in  a  glaas  far,  wliere 
an  experiment  of  this  nature  must  be  performed.  The  usual  niode  of 
obtaining  and  preserving  this  ^,  and  the  acid  of  the  same  name,  is  by 
using  a  leaden  retort  and  receiver  ;  also  a  leaden  bottle  to  hold  it  after 
it  is  prepared.  When  it  is  prepared  in  a  glass  retort,  or  preseired  hi  a 
flrlass  jar,  it  acts  so  rapidly  on  tne  silica  of  the  glass  as  not  only  to  cor- 
rode and  detroy  its  transparency,  but  frequently  to  perforate  it  with 
holes.  In  these  cases,  the  gas  itself  is  converted  into  silicated  fluoric 
gas. 

DC. 

Sulphuretted  Hydrogen  Gas  supports  Combustion. 

Heat  a  globule  of  Sodium  (in  an  Iron  spoon,)  in  ajar  of 
Sulphuretted  Hydrogen  Gas.  A  very  beautiful  combustion 
will  take  place,  and  Hydrogen  Gas  will  be  evolved. 

Observation,  Here  the  sulphur  and  the  metal  combine,  forming  sul- 
phuret  of  sodium,  which  is  a  reddish  substance. 

DCI. 
Potassium  burns  in  Sulphuretted  Hydrogen  Gas. 

A  globule  of  Potassium  heated  in  this  Gas,  will  enter 
into  vivid  combustion.  Sodium  treated  in  the  same  way 
will  present  similar  phenomena  and  results. 

Observation.  The  sulphuretted  hydrogen  gas  may  be  recovered  from 
these  sulplmrets  by  the  action  of  acids. 

DCII. 

Potassium  burns  in  the  Vapour  of  Sulphuret  of 

Carbon. 

Pour  a  few  drops  of  Sulphuret  of  Carbon  into  a  Florence 
flask,  place  it  over  a  lamp,  and  apply  a  centle  heat ;  then 
immeri^c,  by  means  of  an  Iron  spoon,  a  globule  of  Potassium 
in  the  vapour  arising  from  it.  Combustion,  with  a  red  flame, 
will  be  tne  consequence :  and  Sulphuret  of  Potassium  will 
be  formed.  Allow  some  of  the  vapour  to  escape,  before 
die  metal  is  submitted  to  its  action. 

Observation.  A  globule  of  Sodium  treated  in  the  same  way  will  af- 
ford similar  phenomena  and  results. 

DCIII. 
Heated  Platinum-wire  becomes  red  hot  when 

Held  in  the  Vapour  of  Sulphuric  Ether. 
Pour  half  a  dram  of  Sulphuric  Ether  into  a  wine-glass^ 
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and  twist  a  piece  of  Platinum-wire  of  the  fineness  of  a  sewing* 
thread,  in  the  form  of  a  screw,  round  the  finger :  when  it  has 
received  a  spiral  form,  hold  it  in  the  flame  of  a  <;andle  un^  it 
be  red-hot;  when  the  redness  is  considerably  abated,  if  held 
over  the  wine-glass,  it  will  be  immediately  resumed,  and  kept 
up  as  long  as  the  Ether  continues  to  ascend  in  the  state  of  va- 
pour. Ine  experiment  succeeds  better,  if,  when  the  wire  is 
neated,  the  candle  be  withdrawn;  when  the  appearance  in  the 
dark  inll  be  phosphorescent 

Observations.  On  this  experiment  is  founded  the  int<M«sting  one  of 
the  preparation  of  a  lamp  wiiich  exhibits  light  without  flame. 

LAMP   WITHOUT  FLAME. 

Around  the  tube  of  a  small  alcohol-lamp  twist  a  piece  of  Platinum- 
wire,  one  hundredth  part  of  an  inch  in  diameter;  and  form  about  ten  or 
a  dozen  conrolutions  abore  the 
tabe  with  the  same  piece. 
This  may  be  done  by  previously 
twisting  the  wire  around  a  to- 
bacco-pipe. Let  the  cotton- 
wick  be  small,  having  its  fibres 
loose,  and  standing  perpendi- 
cular in  the  tube,  but  no  higher 
than  the  third  or  fourth  convo- 
lution. The  coils  towards  the 
top  should  gradually  become 
smaller  as  they  approach  it. 
The  lamp  should  be  a  little 
more  than  half  filled  with  alco- 
hol, ether,  or  even  camphor. 
Light  the  wick,  and  when  the 
upper  coils  become  red-hot^ 
blow  it  out :  all  the  wire  above 
the  wick  will  now  arrive  at  a 
white  heat,  and  continue  to  give 
out  a  most  brilliant  light  aS  bug 
as  the  alcohol,  &c.  continues  to 
ascend  by  the  capillary  attraction  of  the  cotton.  In  a  dark  room,  a 
gentle  lambent  flame  will  be  seen  playing  rouifti  the  wire.  The  annexed 
IS  a  figure  of  this  lamp. 

A,  B,  Is  the  level  of  the  spirits  (fc  other  combustible  fluid  in  the  lamp. 

This  lamp  evolves  a  degree  of  light  not  only  sufllcient  to  read  the 
smallest  characters,  but  it  radiates  with  the  intense  splendour  of  sub- 
stances undergoing  combustion  in  oxygen  gas,  and  is  attended  by  heat 
so  powerful  that  tne  alcohol  often  takes  fire,  and  the  lamp  is  spontaue-> 
ously  re-lighted  within  a  few  seconds  after  being  extinguished. 

Lamps  of  this  construction  are  sold  by  the  Phlloso^mical  instrument- 
makers  for  six  shillings  each. 
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DCTV. 

^   Vaeiation,  ^n  the  Vapour  op  Camphob.  ,j 

If  a  pti?ce  of  Camphor,  or  a  few  small  fragments  of  thiJ 
ififlmnable  sybitance  in  a  heap,  be  placed  in  any  convenient 
situation,  as  on  a  Hhillinr;,  the  IjKJttom  of  a  glass,  &c. ;  and 
a  piece  of  Platinora  wire,  either  coiled  or  pressed  up  to- 
fietner,  be  heated  and  laid  upon  it,  the  Platinum  will  gloU* 
Drilliantlv,  as  long  as  any  Camphor  remains^  and  will  fre-^ 
queutly  light  it  up  into  a  flame,  i 

1^  •  ^j 

1  Besides  ike  Gases  and  Vapours  above  mentioned^  the  ex^j 
iraordinary  fact  has  been  ascertained  iJiai  Steam  Jrom 
Water  will  gire  much  hrilliancy  and  intensitt^  to  the  light 
and  heat  proceeding  Jrom  burning  bodies*  ^ 

Mr,  J,  F.  Dana,  has  published,  in  Professor  SilliraanV 
Journal,  that  when  a  jet  of  Steam  tMuing  from  a  imall  aper- 
ture, ii  thrown  on  buruing  Charcoal^  the  brightness  is  in- 
creased, if  the  coal  be  held  at  the  distance  of  four  or  five 
inches  from  the  pipe  through  which  the  Steam  passet ;  but, 
if  the  coal  be  held  nearer^  it  will  he  extinguished  :  a  circular 
black  spot  first  appearing  where  the  Steam  is  thrown  on  it 
The  Steam  in  this  case  does  not  appear  to  be  decomposed, 
and  the  increaied  brightness  of  the  coal  depends  probablj 
on  a  current  of  atmospheric  fur,  occasioned  by  the  Steam* 
But,  when  a  jet  of  Steam,  instead  of  being  thrown  on  a 
single  coal,  is  made  to  pa&a  into  a  Charcoal  fire,  the  vivid- 
ness of  the  combustion  is  increased,  and  the  low  attenuated 
flame  of  coal  is  enlarged. 

When  the  wick  of  a  common  oiUlamp  is  raised,  so  as  to 
give  off  large  columns  of  smoke,  and  a  jet  of  Steam  is  thrown 
into  it,  the  brightness  of  the  flame  is  increased,  and  no  smoke 
is  thrown  ofE  When  Spirits  of  Turpentine  are  made  to  bum 
on  a  wick,  the  light  produced  is  dull  and  reddish,  and  a 
targe  quantity  of  uiick  smoke  is  given  off ;  but  when  a  jet 
of  Steam  is  tlirown  into  this  flame,  its  brightness  it  much 
increased  ;  and,  when  the  experiment  is  carefully  performed, 
the  smoke  entirely  disappears.  When  the  vapour  of  Spirits 
of  Turpentine  is  made  to  issue  from  a  small  orifice,  and  is 
inflamed,  it  bums,  and  throws  off  large  nuantities  of  smoke  ; 
but,  when  a  jet  oi*  Steam  is  made  to  unite  with  the  vapour, 
the  smoke  entirely  diaappears.     When  vapour  of  Spints  of 
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Turpentine,  and  of  Water,  are  made  to  issue  together  from 
the  same  orifice^  and  are  inflamed,  no  smoke  appeank 
Hence  its  disappearing  in  the  above  experim^t,  cannot  be 
^npQs^  to  depend  on  a  current  of  atwNqpheric  ait. 
; :  [l^liW  a  i^t  of  Steam  is.  thrpwn  into  the  flame  of  a  Sptii? 
qi^lfine  lamp,  or  into  flames  nrhich  evolve  no  smoke  or  Car* 
bomi^qs  matter,  the  same  effect,  is  produosd  as  by  a  ouv 
wiH^  cf  air.  li  appeans  horn  theq^  «Kperiments»:that,  in  all 
fllMei  w^ich  evolve  ^mdte^  Stfaps;  {wpduces  an  increased 
bntthtnesa,  and  a  more  perfect  comliuslioii.  '  ^^  Nov,  (says  Mr. 
D.J  with  a  very  simple  apparatus,  Steam  might  be  introdu- 
cea  into  the  flames  of  street-ltanps,  and  into  all  flames  which 
evolve  much  spnoke.  The  advantages  of  such  an  arrai^e- 
;- would. be^  a  inore  perfect  ooi^biilstioif,  and  a  greiter 
"ity  bf  j^i^t  ftom.tl^e  same  materials.*  The  liame  of  ib9 
^  ;  to  whidi  Steam  is  appKe^  mi^^t  be  made  to  keq>  the 
water  boiling  which  supphes  the  Steam,  iU  the  same  manner 
tibit  die  jJoohal  blam^p^  mcntiDiied  an  tHia  woik^  and 
'in  Plate  9;,.  diiitiis  and  burns  ics  o^n  vapour. 
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CHAPTER    XIIL 


EXPERIMENTS  ON    THE  PREPARATION    AND    OSES 

^  OP  FULMINATING  AND  DETONATING  COMPOUNDS. 
I FLE  most  remarkable  instances  of  Expansion  by  Heat 
With  which  we  are  acquainiedf  are  those  where  Explosit^i 
Mixtures  are  tised^  and  where  Reterherathn  of  the  Air  is 
the  consequence.  In  the  explosion  of  these  compouDds 
(wbich  are  of  ^ariou!;  kiodjf),  the  simple  suhstaTic^s  of 
whicb  they  are  composed  are  either  resolved  itito  their 
primRry  states,  or  they  inimedrately  enter  into  comhiiia^ 
tion  with  other  substances  which*  like  themselves,  have 
fijst  been  liberated.  In  ino8t  c^sf  s,  they  not  only  aASUfx;i 
but  retain  the  elastic  form.  The  explosion  of  these 
bodies  is  doubtless  owing  to  tlieir combination  with  heat: 
but  whether  the  heat  has  been  latent  in  tbemf^elveSf  or 
whether  they  are  capacit^Ued,  by  a  slight  elevation  of  tcni* 
peritture^  suddenly  to  rob  the  surrounding  atmosphere  of 
iN  heatt  is  not  known* 

It  is  remarkable  that  Nitrogen  is  a  component  part  of 
most  explosive  mixtures  Kxplogion,  or  tne  Reverbera* 
tion  of  Air,  is  merely  ^  consequence  of  their  sudden  ex- 
pansion* or  assumption  of  the  elastic  form. 

The  general  cause**  of  Explosion  in  the  foHow^ing  Ex* 
perinient^i  are  Heat,  luDammation,  Friction  or  Percuiisioni 
ond  Mixture. 


^ 
N 

^ 
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BCV.  I 

Beflageation   of    Nitric    Acin   -wiTiT  Oil  of  Toe- 

FENTINK, 

If  1  ounce  of  Oil  of  Turpentine  be  poured  into  a  gaUf« 
pot  (placed  in  the  onen  air),  and  1  ounce  of  Nitric  Acid, 
with  W  drop^  of  Sulphunc  Acid,  into  a  phial  tied  to  tbd 
end  of  a  walktng-stick  ;  the  Acid«  on  being  thrown  upon 
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the  Oil  (al  anii^ft  length,  to  prevent  accident)  will  cniian 
Deflagration :— abunilance  of  Light  and  Heat  being 
erolred* 

DCTI. 

SoLracBic  Acid    deflageates  with  RED-nor  Chaa- 

COAL. 

Corer  up  tome  umall  pieces  of  Charcoal  in  a  i^mcible, 
and  give  them  a  red  heat.  When  perfectly  hot,  pncorer 
the  crucihie,  and  pour  some  Sulphuric  Acid  upon  them 
from  a  phial  tied  to  the  end  of  a  stick ;  iinnieoiate  De- 
flagration will  take  place  from  the  rapid  decomposition 
of  the  Acid,  part  of  which  will  lie  thrown  out,  by  the  quick 
diaengagement  of  Carbmiic  Acid  Gas.  When  the  action 
haa  subsided.  Sulphur  will  be  found  prectnitated  on  A» 
Charcoal.  Here  the  Charcoal,  in  the  red-hot  state*  has 
more  aflinity  for  Oxyeen,  than  Sulphur  has  in  the  state 
of  Sulphuric  Acid;  the  consef|uenceH  are,  the  formation 
of  Conyonic  Acid  and  the  precipitation  of  Sul{>liur. 

DCVI1. 

IXSTA«TAKE0U8  ExPAXSIOX  OF   WaTEE   WHBW   HEATED 

SUDDENLY. 

If  a  tea-spoon-full  of  Water  be  thrown  into  a  ladle  or 
other  vessel  containing  boiling  Oil  or  Fat,  a  number  of 
rapid  Explosions  will  take  place  from  the  sudden  expan- 
sion of  the  Water.  Here,  tlie  Oil  requiring  greater  neat 
to  make  it  boil  than  Water  docs ;  the  Water  is  rapidly 
con  verted  into  Steam,  by  deprivini^  the  Oil  of  part  of  lU 
Caloric.  Consequently,  the  cniantity  of  Caloric  is  so 
great,  and  the  expansion  so  sudden,  that  in  addition  to 
tlie  reverberation  of  the  Air,  some  of  the  contents  of  the 
vessel  will  be  thrown  out. 

UCVIII. 

Decomposition  of  Steam  fsom  Wates,  by   melted 
Antimony,  attended  bv  Explosion. 

Melt  some  Antimony  in  a  crncilile,  and  %vhcn  at  a  white 
heat,  pour  some  Water  into  a  snisill  retort,  and  hold  it 
over  a  lamp.  When  the  Steam  passes  out,  1^1  it  over  the 
crucible  containing  the  Antimony,  so  >liat  ilie  Steam  may. 
enter  into  or  pass  over  it.    At  ibis  iiif^iani,  lot  au  assistant 
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affitate  the  crucible  by  a  pair  of  tongs ;  a  series  of  very 
vioTent  Explosions  will,  take  place,  as  tbe  Water,  in  tlia. 
form  of  Steam,  is  decomposed.  Here  tbe  Oxygen  com- 
bmes  with  tbe  Metal,  and  tbe  Hydrogen  is  set  I'i-ee* 

PCIX. 
SULPHUft     DEFLAGllATES     WITH     MELTKD      NiTRATK     OP 

•Potass. 

Mek  4  drams  of  Nitrate  of  Potass  in  a  crucible,  and 
when -it  i^  completely  fused,  throw  in   ^  drams  of  Sul- 

£bur,  in  powder  ;  Deflagration  will  be  the  consenuenoe. 
[ere  the  Salt  will  be  decomposed,  and  Sulphate  or  Potaia 
will  be  found  in  tbe  crucible. 

DCX.  •! 

To   MAKE  Gunpowder. 

.  Pulverize  separately,  5  drams  of  Nitrate  of  Potass,  1 
dram  of  Sulphur,  and  1  dram  of  newly-burnt  Charcoal : 
mix  them  together  in  a  mortar,  with  a  little  M^ater,  so  as 
to  make  the  compound  into  a  dough,  which  roll  out  into 
round  pieces,  of  the  thickness  of  a  pin,  upon  a  slab  ;  this 
must  be  done  by  moving  a  board  backwards  and  forwards 
until  the  dough  is  of  a  proper  size.  When  three  or  four 
of  these  strings,  or  pieces  are  ready,  put  them  together 
ihd  with  a  knife  cut  the  whole  oft*  in  small  grains.  J^ace 
these  grains  on  a  sheet  of  paper,  in  a  warm  place ; 
they  will  soon  dry.  During  granulation,  tbe  dough  must 
be  prevented  from  stickingj  by  using  a  little  of  the  dry 
compound  powder.  This  mode  of  granulation,  though 
tedious,  is  the  only  one  to  be  u^^ed  for  so  small  a  cim^^^t 
lity,  for  the  sake  of  experiment :  in  the  large  way,  Gunl 
powder  is  granulated  bypassing  the  composition  tlirough 
sieves. 

DCXI. 

Common  Fulminating  Puwoer. 

Mix  together  1  dram  of  Sulphur,  3  drams  of  Nitrate  of 
Potass,  and  2  drams  of  Carbonate  of  PoUiss  (ail  previously 
pulverised)  in  a  sheet  of  writing-paper.  When  properly 
mixed,  put  them  into  a  small  stoppered  phial.  An 
eighth,  or  a  sixteenth  part  of  this,  put  on  a  tire-shovel,  or 
tin  plate,  held  oyer  tbe  .fire  for  a  lew  miuutcs^.wiM.  eiu 
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plode  ;  immedialc'ly  befure  the  cxplmion^  a  violet-colottred 
fianio  will  be  seen  to  huver  ruuiiil  it. 

A  CoMPOtTNn  OF  NiTKATR  OF  POTASS,  SULHPUl,  AND 
SULPIIUItET  OF  ANTmONV,  DEFLAGEATES  WHJilK 
SLIGHTLY    INFLAMED. 

Reduce  separately  to  fine  powder,  4  ounres  of  Nrtrate 
of  Potass,  2  ounces  of  the  Sulphuret  of  Antimony,  and  1 
ounce  of  Sulplmr  :  mix  tlieni  m^kII  on  a  >ilicet  of  [mper 
with  a  wooden  or  ivory  Muatnla,  and  preserve  the  com- 
pound  in  a  dry  phial,  ^V  hen  it  is  to  he  used,  lay  abuul  n 
dram,  or  mofp,  on  a  piece  of  wood  or  iron^and  fire  it  with 
a  red-hot  iron  wire  ;  instant  Dcfla juration,  aecompanied  by 
dazzling  li^ht  and  g^reat  heat,  will  take  place, 

ucxiir. 

SlftPHUllET    OF    AkTIMOMY     AND     XlTRATK    OF    PoTAIflt 
DCFLACRATK    AT    A    TIED    HeaT, 

Pulverize  4  drams  of  Nilrate  of  Potass  and  the  same 
quantity  of  Sulplitiret  oi  Autiinony ;  combine  themt  and 
til  row  about  a  drain  of  the  mixture  into  a  red-hot  cruci- 
ble ;  immediate  deHiigratiun  will  he  the  consequence*  If 
we  continue  to  ileflngrate  the  eompound  until  the  whole 
IS  exhausted,  some  of  tlie  revived  metal  (Antimony)  will 
I  lie  found  at  the  bottom  of  the  crucible.  If  the  Nitrate  of 
IPotass  be  tirst  melted,  and  the  Sulphuret  then  thrown 
|B  ;  tlie  Def!ciit;i'atiuti  will  be  the  same. 

DCXIV. 

[Ckaecoal    deflagrates    with   mi^lted  Nitrate  op 

Potass. 

If  4  drams  of  Nitratr  of  Potass  are  made  hot  in  a  rru- 
cible*  and  2  drams  of  powdered  Charcoal  are  thrown  into 
]t  in  this  state,  a  most  bt^autifol  explosion  and  combujxtion 
will  take  plaee.  The  new  prod  nets  are  Carbonic  Acid 
Gas,  Carbonate  of  Pofas.«,  and  Nitro«;en  Gas  ;  I  lie  seconil 
is  stationary^  whilst  the  first  and  third  fly  ofi*.  The  de- 
compoiitiou  is  obvious.  Tlie  Charcoal  combines  with  the 
Oxyj^en  of  the  Nitric  Aciil,  forming  Carbonic  Acid, 
which  seizes  on  the  Potass  (now  free),  whilbt  the  Nitro- 
gen^ combiniiig'  with  Caloric,  forms  Gas« 


DCXV. 

Charcoal    and    Niteatb    of     Potass     DfiFLAGiiATil 

WH£N   IKFLAMB0  BY   A   KkD-HOT    IeON. 

Pulverise  2  drains  of  Nitrate  of  Potass  and*  1  dram  of 
Charcoal ;  mix  them  together,  and  put  them  on  a  fire- 
jshovel  in  the  chimney-corner,  or  on  the  side  of  the  ^te. 
Tottth  the  compound  with  a  red-hot  iron  wire,  very  bril- 
liant combustion  will  be  the  consequence.  The  Nitrat^ 
trill,  of  coure,  be  decomposed,  and  the  Charcoal,  unidtle 
jwith.  its  Oxygen,  will  be  converted  into  Carbonib  Add, 
ptti  of  which  will  combine  with  the  Potass  t  another  part 
Willbe  evolved,  as  will  also  the  Nitrogen  GaS|  which  t^ 
bfien  "set  free  by  the  decomposition. 

DCXVI. 
PlCTMBAGO     (CaRIIUBET   of    IrOK)     deflagrates     WIT9 

MELTEJ)  Nitrate  of  Potass. 
Into  a  crucible  containing  a  little  melted  Nitrate  of 
Potass,  throw  some  powdered  Plumbago ;  deflagmtibh 
will  be  the  consequence.  This  exptTiment  may  be  varied 
by  mixing  the  two  substances  in  powder,  and  throwing 
lh«m  into  a  hot  cruciblp.  The  Carbon  will  fly  oflT  in  the 
•tate  of  Carbonic  Acid,  and  Oxide  of  Iron  will  remain. 

DCXVI  I. 

PuoiPiioRns  deflagrates  with  melted  Nitrate-  of 
Potass, 
If  6  ^ins  of  Phosphorus  be  thrown  into  a  cf  ubiMe,. 
containing  3  drams  of  red-hot  melted  Nitrate  of  Potassrf, 
a  very  violent  detonation  and  very  beautiful  combustion 
will  take  place.  Nitrogen  Gas  and  Phosphate  of  Potass 
will  be  formed. — Similar  effects  result  from  the  action  of 
Phosphorus  on  melted  Nitrate  of  Soda. 

DCXVIIU 

Percussion  causes  the  Explosion  of  Phosphorus 
AND  Nitrate  of  Potass. 
A  mixture  of  10  grains  of  powdered  Nitrate  of  Potass 
with  2  grains  of  Phosphorus  will  produce  a  very  violent 
Mplbsion  when  struck  un  an  anvil  by  a  hot  hamhier. 
Nitrogen  Gas,  Phospbortc  Acid,  mid  Phosphate  of  Potai^i 
are  the  results  of  this  decomposition.  The  same  phend^ 
mcna  take  place  when  Phospboros  is  conibinea  With 
Nitrate  of  8oda,  and  struck  hi  the  same  way. 
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DCXIX. 

Pekcossiok  cacses  the  Explosion  of  Svlphve  witm 
Nitrate  of  Siltee,  axd  Reduction  of  the 
Metal. 

Redace  to  powder  10  grains  of  Nitrate  of  SilFer,  and 
then  mix  witn  it  4  grains  of  Sulphur ;  wrap  the  mb^ 
ture  in  a  small  bit  of  paper,  and  place  it  upon  an  anvil ; 
warm  a  hammer  whicn  uaa  a  broad  suriace*  pretty  hot. 
and  strike  the  mixture  with  it ;  a  Tiolcnt  explosion  will 
take  place,  and  upon  examination,  the  Silver  will  befoand 
in  a  reduced  or  metallic  state.  If  the  hammer  be  ooId» 
the  Sulphur,  only,  will  be  affected ;  it  will  then  inflame 
without  DetonatioiK 

,  Observtttion.  Here,  when  t)ie  metal  rcsomes  itt  original  foim, 
nitrogen  quits  the  salt,  and  beeomes  gaseous  from  combination 
with  the  caloric  CTolyed  in  the  decomposition ;  the  oxygen  of  the 
nitric  aeid  being  also  free,  combines  with  the  sulphur,  and  flies 
off  in  the  state  of  sulphurous  acid  gas. 

DCXX. 
PXECaSSION      CAUSES      THE     EXPLOSION     OP     CuAECOAI. 

AND   Nitrate    of  Siltkk,    with    Keduction   or 

THE    MiCTAL. 

If  10  grains  of  Charcoal,  in  powder,  be  mixed  with  10 
grains  of  Nitrate  of  Silver,  altio  in  powder,  and  laid  on  an 
anyiU  wrapped  up  in  paper,  an  explosion  will  take  place 
when  they  are  smartly  struck  by  a  hot  hammer* 

Observation.  Here  the  nitrogen  of  the  salt  having  combined 
with  the  caloric  evolved  by  the  percussion,  flies  off  in  the  state  of 
gas;  the  oxygen  and  cbarcual  also  assume  the  gaseous  form, 
being  converted  into  carbonic  acid  gas,  whilst  the  metal  is 
restored  to  its  former  properties,  or  is  left  partially  oxidised. 

DCXXU 

NiTEATB  OF  Silver  and  Phosphorus  explode,  whkk 

STRUCK    OPOH    AN    Al^VlL. 

If  6  grains  of  the  Nitrate  of  Silver  are  powdered  aad 
mixed  with  2  grains  of  Phosphorus  in  a  piece  of  writing- 
paper,  then  put  upon  an  anvil  and  struck  with  a  hammer, 
a  very  violent  explosion  will  take  place.  NitnHjeii  and 
Phosphoric  Acid  will  be  disengagen* 
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DGXXtJ. 

Nitrate  of  Ammonia  explodes  by  Hrat* 

Place  a  crystal  of  Nitrate  of  Ammonb  on  a  KhovoI» 
nud  hok]  il  over  the  fire ;  wlieu  it  1ms  arrivpfJ  at  fi 
heat  fiuliicient  for  ineltinu'  LeaiK  il  wilL  in  tbo  act  of 
decom|>o.«iitio[t,  ex  pi  tide  with  con  si  ierable  violence* 

BCXXUU 

FsECUSsioK  CAUSES  riiE  Detonation  of  Nitrate  of 

COITER    WITH    PHOSPiloniTS. 

Place  12  ^raiiiK  of  Nitrate  of  Copp(?r,  in  powder, 
Ttuxed  with  S  g^rniiis  of  Phosplmros  upon  -m  fin%il^  and 
etrike  them  witli  a  hot  linintiier ;  ditniisrtion  will  he  the 
consequence.  The  Suit  uiH  lie  dec<Hn posed,  jriving^  ovrt 
Nitrooferi  Has*  Phi»«Kphonc  Acid  Gns  iiJko  will  he  foritied, 
frooi  tlie  union  of  the  PhosphoruH  witli  the  Oxygen  of 
the  NitfHte. 

DCXXIV, 
TlltTURATlOK  CAUSKS  ExPLOSlOK  OF  NtTHATR  OF  LeAD 

AND  Sulphur,  wjtu  Rr.DUCTio\  of  tiib:  Metal. 

tf  a  pcKth-  and  mortar  nie  for  fcome  time  kept  warm 
before  the  fire,  and  a  ready-formed  mixture  of  1J2  grains 
of  Sulphnr  and  12  f>ndnR  of  Nitrate  of  Lt^ad,  he  thrown 
in,  and  smartly  triturated,  explosiouH  will  take  place* 
The  Lead  will  resume  its  iiHialHc  <^tate,  whil>'t  Nitrogen, 
and  Sulphurous  Acid  Gas  will  he  e%otve(L 

orxxv* 

PeRCUASIOK     CAUSO     THE     ExPLORION     OF     NiTRATE  OF 
>fFttrUMV    AND   FHOSrHORUS,     WITH    REDUCTION    OF 

THK  Metal, 

If  ^  <rT?ifnsj  of  Nitrate  of  Mercury  are  reduced  to  pow- 
d^r♦  and  coudtineil  with  2  <p rutins  of  PhosphoruK,  a  most 
violent  exphwion  will  lake  plate,  when  tlit-y  are  Niruck 
sniarffy  hy  a  hot  hauimer  on  ^iii  anvil.  <ilohu!e«  uf  re- 
duced Mercury  vull  he  f«»nTid,  upon  examination  4»f  the 
pap<*r  which  contained  thin  luixlure.  Nitrogen  Gas  and 
*Fhosplioric  Acid  will  he  rlist^htfa^ed  ;  for  the  Oxy«ren  of 
the  ^Salt   combiriitig  vt  ith  the    Phosphorus,  forms  Fhijs- 

tdioric  Acid,    which  tli^s  ojl;    the    Nitrogen    heing'   thus 
eft    free,    ahi$oil>^    Caloric^    and   becomes    elastic  also, 
wliilhl  the  Metal  recoven*  its  pro|>eities. 
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DCXXXIV. 

^tosioH  AND  Inflammation  tah:  m^ace,  when 
t*H0sriiORtis  AND  Chlorate  of  Potass  are 
THBowii  into  Sulphuric  Acid. 

mn  $  drams  of  Sulphuric  Acid  into  a  gallipot,  and 

ffiio  it  4  grains  of  Chlorate  of  PotaKs,  ana  1  grain 

bo«phorus«  divided  into  minute  particles.    Here,  in 

lion  tiJ  llie  explosion,  a  very  brdliant  inflammation 

^like  place*     In  this,  and  the  two  following  £xperi- 

the    combustible    materials  should    be    gently 

with  a  wooden  skewer  in  the  spoon,  from  which 

re  to  be  thrown  into  the  acid. 

\thn*  A  very  beautiful  eflect  will  be  produced  by 
'  Into  a  gallipot,  containing  sulphuric  acid,  4  (^'^his  of 
ff  potass,  half  a  grain  of  pbosphonis,  half  a  grain  of  buI- 
\  half  a  ^rain  of  charcoal ;  the  florae  will  be  intense,  and 

Niun  violent. 

DCXXXV. 

^HATE  OF  Silver  deflagrates  ok  Red-hot  Char- 
coal. 

r,  from  the  point  of  a  knife,  three  or  four  o^rains 
rate  of  Silver  on  red-hot'  Charcoal ;    defl:i^rntion 
the  consequence,  and  the  Silver  will  be  reduced 
(tailic  state  on  the  Charcoal. 

DCXXXVI. 

ITE    OF  Potass   asd  pulverised  Arsrkic  ex- 
plods  BY  Percussion. 

Itice  upon  an  anvil  2  grains  of  Chlorate  of  Potass  and 

pms  of  pu!verised  Arsenic,  and  strike  them  smarti/ 

n  polisJied  hammer ;  a  very  loud  explosion,  attended 

fliish  of  light,  will  be  the  conseauence.    Here  the 

Hilly  of  heat  catues  combustion  of  tne  metal. 

DCXXXVIK 

fC  AiiD  Chlorate  of  Potass  enter  itcto  vivid 

rOMBtJSTION,   WHEN   SLIGHTLY   InFLAMED. 

only  a  small  quantity  of  this  powder  should  be 
iki'd  ut  one  time,  the  constituents  should  be  kept  id 

'  mI^,  and  mixed  as  occasion  may  require.)  Mix 

'<*.r  5  drains  of  the  Chlerate  of  Potass  and  5  drams 
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FPtiMiHATtNa  caMFogvoa. 


of  piilveriseil  Aracnic  (the  metal)  very  ere ntly  on  paper, 

with  a  i|ijill  ur  pointed  sticky  and  fire  it  willi  a  very  loog^ 
matcli  ;  a  very  vj?itt  mid  suddeti  coiiihystioii  will  take 
place^  If  coutint'd,  tlie  curnbiiNtiim  will  be  attended  by 
a  loud  report.     In  tlii?^  compoiitid^  the  Arsetilc  is   the 

principal  cauibiistible* 


OF 


Potass   and  Ansi^xic 

Stri*PHURIC    AG!1>. 


DEFLAGBATE    IV 


Cin.ORATE 

X 

Mix  ^-eiitly  in  a  tea -spoon  3  oraiiisj  of  Chlorate  of 
Patass  auil  li  p^raitis  of  pidveri^.etl  Arsenic  (the  metal) : 
throw  the  niixiurt*  into  a  (gallipot  eantaiiiin^^  ^  dratim  oi 
Sulphuric  Acid ;  instant  deflagration  will  take  place. 


Obsertuttwjt.  This  experiment  tnay  l»t  lieautifully  varied,  by 
placing  the  powder  on  a  tile,  ur  Oat  jiloiie,  aruL  dro|jpiii)i;  od  it,  at 
arms  leaf^fth,  50111c  sulplniHc  ruritl  frorii  liic  cud  of  a  icnUier,  Here 
ttie  explosion  will  be  more  violent. 


DCXXXIX- 
To    FRKPABC    CHLOtttDE 


II    •Ji  HiMii  . 
OF  Azote. 


.Mp'rr 


Prepare  a  solution  of  Niti*ate  of  AmnuHiia  in  a  very 
clean  jar,  9,0  that  about  one  half  shall  be  filled  :  let  this 
solution  he  of  the  tefiiperature  of  45'*  Fahr.  Now  pass 
into  the  jar  some  ("hUmiie  Gas  from  a  retort  containiiijf 
I  ounce  of  Oxide  of  Mangrtnes^  and  2  ouTices  of  Muriatic 
Aeid,  The  Ga^  will  lie  absorbed  almost  as  rapidly  as  it 
ascends,  and  presently  the  top  of  the  solution  will  be  co- 
vereil  by  a  film,  which  <  ollertinj*'  into  yellow  globules,  will 
fall  to  the  botlotUr  This  Ih  the  Chloride  of  Azote,  the 
most  eKpIosivt'  body  with  wliieh  we  are  acquainted  ;  it  is 
indeed  m»  niucli  so,  tliat  great  danger  is  to  be  appre- 
hended  from  the  eni[di»yinetil  of  more  than  a  friohule  of 
the  size  of  a  pin's  head,  in  the  |)erforiiiairce  of  expeH« 
mentis.  This  substance  should  oev<-r  be  touched  by  any 
thing  wliicli  has  iht*  least  particle  of  frrease  or  oil  011  il 
(except  for  experiineirt)  M  it  exploden  in  an  instant,  and 
may  do  mutli  tnischfef;  — several  eininenl  cheniii^t.H  have 
been  fieriou^ily  vvounded  by  it.  It  is  bemi  not  to  taake 
olore  at  one  time  than  is  wanted  for  present  experiinenL 


CHLORIDE  PS  AXOTE.  ^XPLODSS  W«Jf K<  [Hf ^TCIH  :    \ 

Put  a  particle  of  Chloride  of  Azote,  of  the  Rize  of  a 
piu's  head,  into  an  iroii-spoon  tied  to  th^  epd  of.  a  Lvvg- 
stick ;  hold  the  spoon  ^  over  a  lamp,  or  firj^  fiof  a  ifm 
seconds;  the  Chloride  will  explode  with  a  very  loud 
report. 

DCXU.  .      t 

Chloride    of    Azote    explopes    whek  it   comes  in 

CONTACT    WITH   OlLS.  ^ 

Piif  half  a  g^raiii  of  Chloride  of  Azote  into  a  very  clean 
small  delft  basin,  and  pour  upon  it  (from  a  spoon  tied  to 
tte  ead  of  a  long*  stick)<a  few  drops  of  Olive;  Almcniiiy  or 
My  !  Essential  Oil.  The  instmt  tlie  Oil  AII84  a'  trt^t 
«wh4ous  explosion  will  take  place:  the  basin  will  btf 
sltturtered  into  a  thousand  fieoem 

•    '■■  '  bfcxtii/  '  '''  ./''■ 

Contact    of   PHdsPHORUs  with  Chloride  of  Azote 

ATTENDED    BY    TRRifENDOUS   ExPLOSlON. 

If.  half  a  g:ruin  of  Chloride  of  Azote  be  put  gently  oA 
half  a  sheet  of  clean  writing'-'papery  and  a  grain  of  Phos- 
Dhonis  (stuck  on  the  sharpened  end  of  a  wire»  about 
a  yard  lon^)  be  brought  in  contact  with  it,  a  most  vio^ 
feiit  explosion  will  instantly  take  place.  This  ^ne^^ 
riment  has  been  performed  in  a  soup-plate  ;  and  tlie 
quantities  used  were  1  grain  of  each  substance.  The 
explosion  .was-  so  violent  as  to  shatter  the  plate  mtodl 
thousand  pieces.  It  is  very  dangerous  to  use  more  than 
the  quantities  here  mentioned  ;  and  particularly  &tp,  if  |he 
vessel  ju  which  the  experiment  is  performed  be  ^irty  Qr^ 
greasy  It  is  proper,  to  put  the  nand  before  the  ey^s. 
whilst  this  explosion  takes  place,  to  prevent  the  Phds-' 
phorus  from  entering  them. 

jooxliii. 
Charcoal  and  Iodate  of  Potass  detonate  by  Per- 
cussion^ 
If  Sgrainsof  Charcoa]».in  powder,  be  gently  mixed) 
with  6  grains  of  lodate  of  Potass,  and  laid  (foldied  m  Hi 
^malt  piece  of  paper)  on  au  anvil ;  a  soi^rt  blow  fitmiiifti 
hammer,  will  cause  a  loud  detonation.  .    .  ,)  1 
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nTLUmATtKa   COMFDUKJ9S. 


DCXLIV. 

loOATK  OF  Pot  AS*  DEFLAGRATES  WITD  RRO-HOT  CaaR^ 
t    )li  COAL. 

Throw  a  few  crystals  of  lodfite  of  Potass  on  retl-hol 
Charc<»al ;  a  very  beautiful  deflagratiaii  will  be  the  ctn*- 
sequeaee.  Here  the  lodate  is  (ler(mi|ioKe«l  ;  the  Char- 
coal combines  with  the  Oxygen  of  tlie  Potass,  forming' 
Carbonic  Acid  ;  some  of  which  tin ites  with  the  Potase. 

DCXLV, 

loDATE    OF    Potass  deflagbates  with  melted  Sui 

PHU  R. 

Throw  a  (ew  |[*Tains  of  loilate  of  Potass  into  a  crucible, 
containing  a  dram  of  melted  Sulphur ;  violent  defla- 
gration will  be  {\w  consec|ut!nce :  part  of  the  Sulphur 
beiu^  oxyj^enated,  will  cQiid>ine  witli  the  Potass,  formiii^ 

5  u  1 1)  b  ale  o  f  Po  tass  ;  t  he  I  od  i  n  e  will  com  b  i  oe  %v  i  t  h  more 
ofttie  Sulphur,  forming  Iodide  of  Sulphur. 

DCXLVI. 

The  Pjeecussion  of  Iodatf.  of  Potass,  oe  Soda^  witu 
SuLPiiun,  causes  Explosiok. 

^Vlien  8  grains  of  lodate  of  Soda  or  Polass,  witli  6 
grains  of  Sutphur,  are  struck  upon  an  anvil,  an  explosion 
Will  take  place. 

DCXLVII. 

lIooatc    of    Potass    deflachates     with    inflamko 
Phospiiokus. 

Put  a  piece  of  PliOfsplinniH  into  a  crucible  ;  when  it 
begins  to  burn,  tlirow  in  a  few  grains*  of  Io4late  of  Potas«; 
a  very  violetit  deflaf^Tatiou  wdl  be  the  consecjuencep 

DCXLVHn 

PeRCUSBIOM     causes     the    OETOSATION    of    PllOSPHOBUf 

with  Iodate  of  Potass. 

Cut  3  g^rainsof  Pho.sphonifi  very  fine,  and  mix  with  it 

6  grains  of  Iodate  of  Potass  ;  wrap  them  up  hastily  in  a 
piece  of  paper,  place  theiu  on  an  anvil,  antl  strike  them 
Rtiiartly  with  a  fiaramer ;  violent  detonation  will  be  the 
consequence. 
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FULMIVXTIVG   COMPOFVDl.  9ST 

DCXLIX. 

Preparation  of  Iodide  of  Azote. 

Into  distilled  Water  fully  saturated  with  Ammoiiiacal 
Gas,  put  ^ome  Iodine,  as  fong^  as  a  dark  powder  falls 
down:  pour  off  the  liquor  gently — (this  liquor  is  a  solu- 
tion of  Hydriodic  Acid,  and  may  be  preserved  for  experi- 
roent^ — and  preserve  the  powder :  this  powder  is  the 
Iodide  of  Azote ;  the  other  portion  of  the  Iodine  having* 
combined  with  the  Hydrogen  of  the  Ammonia  forming 
Hydriodic  Acid.  This  powder  will  detonate  by  the  least 
beat  or  friction. 

DCL. 

Iodide  of  Azote  explodes  by  Friction  or  Percus- 
sion. 

Lay  half  a  grain,  or  a  g^a  of  this  powder  gently  on  a 
tile,  or  an  anvil,  and  rub  it  with  a  stick ;  or  strike  it 
with  a  hammer :  in  either  case  it  will  explode  with  very 
great  violence.  The  same  phenomenon  takes  place  when 
this  most  explosive  compound  is  slightly  heated. 

DCLI. 

Preparation  of  a  White  Detonating  Powder,  by 
THE  Decomposition  of  Ammonia,  by  means  *of 
Chloeiodic  Acid. 

Agitate  some  liquid  Chloriodic  Acid  in  a  pbial  con- 
taining Chlorine  Gas :  as  the  absorption  proceeds,  the 
liquid  will  be  rendered  colourless.  If  this  colourless 
liquid  be  poured  into  pure  liquid  Ammonia,  a  white  pow> 
der  will  be  precipitated,  which  detonates  by  the  gentlest 
heat  or  friction. 

DCLII. 

Preparation  of  Detonating  Silver. 

Put  10  grains  of  pure  Silver  into  a  Florence  flask,  and 
pour  over  it  half  an  ounce  of  strong  Nitric  Acid,  with  half 
an  ounce  of  distilled  Water ;  when  nearly  dissolved,  put 
it  over  a  lamp,  and  then  pour  in  half  an  ounce  of  Alcohol ; 
when  it  has  received  considerable  heat,  a  white  heavy 
powder  will  fall  to  the  bottom.  When  this  precipitation 
ceases,  agitate  the  whole  gently,  and  pour  it  on  a  filter ; 


Sn  fVLMniATXKO  coitroiniBB. 

wash  out  any  residuum  with  warm  water,  and  pour  this 
alfio  on  the  filter  ;  continue  to  pour  distilled  water  over 
the  powder  until  it  runs  through  quite  tasteless.  Now 
dry  the  powder  in  a  watch-glass  or  wide-mouthed  phial 
by  a  gentle  heat ;  and  when  any  is  wanted  for  experi- 
ment, tnke  it  out  with  a  smalt  wooden  spatula. 

O&MTMlioK.  A  larger  quantity  than  what  is  here  directed, 
should  not  be  made  at  one  time,  for  fear  of  accident 

DCLIIU 

Dktokating  Silver  explodes  by  PmBSsoms. 

Wrap  a  grain  of  Detonating  Silver  in  a  small  piece  of 
paper,  place  it  on  the  floor,  and  press  upon  it  with  the 
neel ;  a  brisk  explosion,  with  slight  inflammation,  will  be 
the  consequence.  The  same  will  take  place,  when  thb 
tobstance  is  struck  upon  an  anvil. 

OhervatUm.  This  compcmnd  has  been  maoe  the  sabjeet  of 
many  amusing  experiments,  by  inclosing  small  quantities  of  it  in 
glMS  beads,  &c.  and  pasting  paper  over  them  ;  they  are  then 
called  detmuoing  haUs.  There  are  also  deUnuUmg  spiders^  dOomaimg 
kttert,  &c  &c.  Sec. 

DCLIV. 

Detonating    Silvse   explodes    by    contact    with 
NiTEic   Acid. 

Throw  2  grains  of  Detonating  Silver  into  a  gallipot, 
containing  I  dram  of  Nitric  Acid  ;  explosion  and  inflam- 
mation will  take  place,  and  the  Acid  will  be  thrown 
about. 

DCLV. 

Detonating    Silvee    explodes    by    contact     with 
SuLPHUEic  Acid. 

place  a  grain  or  two  of  Detonating  Silver  on  a  tile  or 
marble  slab,  and  touch  it  with  a  straw  which  has  been 
immersed  in  Sulphuric  Acid ;  explosion  and  inflamma- 
tion will  be  the  consequence.  If  a  dram  of  Sulphuric 
Acid  be  poured  into  a  gallipot,  and  a  grain  or  two  of  this 
powder  oe  thrown  in,  it  will  display  the  same  pheno- 
mena^ but  with  greater  risk  to  the  operator's  clothes,  as 
the  Acid  will  be  scattered  about. 


P0I.M1MAT1HG   COMtOgiCBl.^  9Ml 

DCLTU 
PrBFARATIOK   of   FULMXKAT1K&  SiLTEE. 

Prepare  a  solution  of  Nitrate  of  Silver,  and  pour  into  it 
a  solution  of  pure  Lime  in  water,  as  lonff  as  a  precipe 
tate  will  fall  down.  Filter  the  liquid,  and  wash  the  pre- 
cipitate by  pouring  warm  water  on  it,  as  it  stands  on  the 
filter.  Now  put  the  powder  into  a  warm  place  upon 
paper,  that  it  may  be  well  dried ;  then  put  it  into  a  wide- 
mouthed  phial,  containing'  pure  liquid  Ammonia ;  cork 
it,  and  let  it  vemaiu  undisturoed  for  a  whole  day,  or  until 
the  powder  becomes  black.  Now  pour  otf  the  superna- 
tant liquor,  and  put  the  phial,  open,  in  a  place  where 
the  beat  may  not  be  more  than  80^  or  100^.  When 
clryt  this  powder  is  very  explosive,  and  should  remaia 
undisturbed  in  the  phial  where  the  process  was  finished ; 
as  sometimes,  the  least  friction  will  cause  an  explosioa  of 
the  whole  mass.  The  lid  of  a  pill-box  is  the  best  cover 
the  phial  can  have,  as  frequently  in  taking^  the  powder 
out,  a  part  adheres  to  the  neck ;  and  then  if  a  stopper  or 
cork  be  put  in,  the  friction  occasioned  even  by  this,  is 
sometimes  suflicient  to  explode  the  whole.  Perhaps,  if 
all  Fulminating  powders  were  dried  .n  watch-glasses,  and 
permitted  to  remain  in  them  till  wanted  for  use,  it  would 
be  much  safer.  > 

DCLVII. 

Fulminating  Silver  dbtonaiks  wh£N  heated. 

Take  (out  of  the  phial  where  it  has  previously  been 
prepared)  2  grains  of  Fulminating  Silver  on  the  point  of 
a  small  wooden  spatula,  and  place  u  on  a  clean  fire- 
shovel  ;  place  the  shovel  over  the  fire  for  a  few  seconds ; 
a  tremendous  explosion,  with  an  emission  of  light,  will 
take  place. 

DCl.Vlll. 

Fulminating    Silver    dkton'ates   (even  in  a  moist 
state)  when  Fkiction  is  used. 

Put  a  grain  or  two  of  Fulminating  Silver,  whilst  in  a 
moist  state,  or  newly  prepared,  on  a  table  or  stone ;  use 
friction  as  before ;  violent  detonation  will  be  the  con«s« 
ijueiice. 


9l0  vvmnnATixa  co: 

DCLIZ. 
To  PmEFAES   FcnLMIXATING  GrOLO. 

Prepare  a  solatkm  of  Gold  in  Nitro-Mnriatic  Acid,  and 
poor  it  into  a  tambler  or  ale-fiftaas.    Into  this  solution 

Soar  pure  liouid  Anunonia,  as  long  as  a  precipitate  falh 
own  ;  but  the  instant  in  which  the  precipitate  begins  to 
disappear,  (which  will  be  by  re-solution  by  means  of  the 
Alkali)  desist.  Now  filter  the  liquid ;  and  when  the 
solution  of  Muriate  of  Ammonia  nas  passed  through^ 
poor  some  warm  water  on  the  powder,  in  order  to  wash 
It  well.  When  this  water  has  also  passed  through,  dnr 
the  precipitate,  by  merely  laying  the  paper  ou  which  it 
lies,  on  the  table,  or  in  a  window ;  because,  if  dried  near 
the  fire,  it  may  explode.  Take  care  also  that  no  persoBt 
or  thing  may  touch  this  powder,  as  the  least  friction  wfll 
eaoae  an  explosion  of  the  whole. 

DCLX. 
FlTLlllKATlKG   GOLD    EXPLODES    BY   FeICTION. 

Pfaioe  a  grain  of  Fulminating  Gold  on  a  table,  plate  of 
iron,  or  any  other  hard  place ;  and  rub  a  poker  or  hard 
stick  upon  it  at  arm's  length  :  a  loud  explosion  will  take 
place. 

DCLXI. 

Fulminating  Gold  explodes  when  heated. 

Put  about  a  grain  of  Fulminating  Gold  on  the  end  of 
a  table-knife,  and  bold  it  over  a  candle ;  an  immediate, 
and  very  loud  explosion  will  take  place. 

DCLX  1 1. 

If  three  or  four  grrains  of  Fulminating  Gold  are  put  on 
a  plate  of  Copper,  and  if  this  plate  be,  by  the  aid  ofa  pair 
or  tongs,  placed  over  a  clear  tire ;  in  a  few  seconds  a  very 
tremendous  report,  accompanied  by  a  flash  of  light,  will 
take  place.  Wnen  the  Copper  is  taken  from  the  fire  (if 
a  thick  plate),  it  will  be  found  to  be  indented,  as  if  struck 
by  a  bard  body ;  but  if  it  be  a  thin  plate,  it  will  be  com- 
pletely perforated. 


FBLMiNATiKc  cbiiroo}n>s. 
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DCLXIII. 

Pekpakation  of  Fulminating  CorPEii. 

Di«?!olve  some  pure  Copper  in  diluted  Nitrfc  Acid,  and 
pour  into  it  some  liquid  Amnion  fa  a^  long  as  a  precipi- 
tate falls  dowo.  Pour  the  solution  into  an  eviiporating' 
dish,  and  expose  it  to  a  temperature  of  200**  until  the  pre- 
cipitate is  merely  in  a  moi«t  state*  Now  place  the  dish  in  m 
lower  temperature,  until  the  powder  is  quite  dry.  Thii 
powder  is  known  by  the  nnme  of  Fnlminaling  Copper* 
Preserve  tt  in  a  wide-mouthed  phial,  loosely  covered  with 
paper* 

0CLX1V* 

Fulminating  Coppee  explodes  by  Feiction, 

Put  a  grain  of  Fulminating  Copper  on  a  hearth-stone, 
and  rub  it  with  the  end  of  a  poker ;  a  loud  explosion 
will  be  the  consequence, 

I>CLXV, 

Fulminating  Coppea  explodes  vtuen  heatko. 

Put  S  grains  of  Fulminatm^  Copper  on  a  clean  fire- 
shovel,  and  hold  it  over  the  fire  ;  iti  a  few  se condt  it 
will  explode  with  great  violence, 

HCLXVI* 
To    PREPARE    FULMINATIKC    PlATINCTM. 

Prepare  a  solution  of  Nitro-Muriate  of  Platinum,  and 
poor  into  it  liquid  Ammonia,  as  long  as  a  precipitate  falln 
down.  Filter  the  liquid,  and  pour  water  over  the  pow- 
der on  the  filter  in  ortler  to  wash  it.  Put  this  powder 
into  a  small  vessel,  with  a  solution  of  pure  Pota^ss  ;  and 
f;\ve  it  a  boiliujr  beat,  unlil  all  the  water  has  evaporated. 
Pour  several  waters  over  the  residuum  in  order  to  wash 
it  well ;  when  (hf^  fluid  ihat  comes  off",  \s  tasteless:,  put  the 
remaining"  pow^der  on  paper,  and  dry  it  by  a  beat  not  ex- 
ceeding 20iy\  The  Fulminatinp^  Platinum  thus  obtained 
is  of  a  brownish  colour*  Too  niurh  should  not  be  pre- 
pared at  one  time  ;  and  it  should  be  preserved  in  th# 
«ame  way  as  the  Fulminating  Gold* 
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OCLXVII. 

FuLMiKATixc  Platinum  exi*lodks  when  heated. 
Put  £  gfralng  of  Fuhnttifitiiig-  Plaiiiuim  on  a  plate  of 


Copper  just  pL'iccd 
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over  a  clear  hie:    when  the  tetiipera* 
lure  m  raified   to  a  Hide  more  than  400^,  the  nouder  will 
explode  willi  o^reat  violence,  and  tlie  Copper  plate,  if  thin, 
he  perroroted  ;    if  a    ihick   one,   it   will   only  he  tti- 
lenfed  :    the  priori pni  force  of  llji)»  powder,  like  that  of 
iFilhiiinating  Gold^  heing^  exerted  downwards. 

DCLXVIII. 
To    MAKK    FuLMrNATIN'G    MeECURY. 

Put  50  irrains  of  AKTcury  into  a  retort,  and  pour  over 

it  6  drams  of  stronjj  Nitric  Acid  ;  place  the  retort  over  t 

lamp   until   the  Metnl  is  di«i<volved.     Now  poor  an  ounce 

of  Alcohol  into  a  Florence  Husk,   and  when  the  Nitrate  » 

cohJt  pour  il  in  also*     Place   the   fiask  on  the  ring,  at  a 

rcuristderable  distance  above  the  ^unie  of  the  lamp«  so  as 

*not  lo  heat  il  loo  niuch  at    ivsl ;    eflbrTescence  will  soon 

coninience,   and  a   powder    will    be   precipitated  iinme 

d lately  aften      ^Vlieu  the  whole  of  tlie   precipitate    has 

fallen  down,  pour  the  contents   of  ibe  flask   on   a   filter^ 

wash  ant  tlie  prpcipilate    with   water,  and  pour   this  also 

^on  the  hiter.     When  tht  lirjuor  has  passed  through,  pour 

[, distilled  water  ovrr  llit  po*idcr,   in  order  that  it  may  be 

I  totally  frc^il  from  theaciil:    this    will  he  know  n  by  the 

water  passing  thrcitiir|i  rjuite  tasteless.  Collect  the  powder 

€*n  a  watch-glajiji,  anil  dry  it  in  a  place,  the  temperature  of 

whicli  tlocs  not  exceet!  100*.    TIiih   Ftdioinatinff  Powder 

will  weigh  about  a  «lrun,  and  may  be  preservetl  either  in 

Itn  watch-ghihs,  or  in  a  wide-monthed  phial, 

laLxix. 

FuLMINATiXG    MEIirony    DETONATES    BV    PfiRCUSSlON* 

Place  a  grain  of  Fnliniuatinf^  Mercury  on    a  marble 
slab,  and  rnb  it  by  applyiuj;^  the  end  of  a  stick  ;    a  loud 
n^  with  vivid   iiiHunuuui 


lution  in  the  darkt  will  be 


de  to  I  nit  ion, 
the  result. 

DCLVX. 
FuLMINATrXG    MkHCURY    EXPLODES    WMEK   HEATED. 

Place  two  or  three  grains  of  Fulminating  Mercury 
on  a  niate  of  Copper,  or  on  a  fire-shovel  ;  hold  it  over 
the  nre  for  a  few  seconds^  a  very  loud  explosion  will 
cQsae. 


I 


I 
I 
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CHAPTER  XIV. 
ON  THE  KyOLUnON  AND  ABSORPTION  OF  HEAT 


XTOLITTIOK   OF   HBAT. 


ThefoOauMig  Experimenis  lAew  that  Heat  end  Lighi  may 
be  elicited  by  Friction  and  Percussion. 

DCLXXI. 
HXAT   PBODUCBD  BT  THE  PsBCUtSION  OF   IxON. 

If  an  Iron  rod  be  repeatedly  hammered  on  an  anvil^  and 
the  Percussion  be  smartly  kept  up ;  it  will  at  last  become 
icd  hot. 

OktemUwnt.  On  exanimition^  the  iron  will  bt  found  condensed  in 
bulk ;  its  particles  hsFiOff  been  forced  into  closer  contact.  The  ezpe* 
fimeiit  cannot  bt  repeated  with  the  saone  rod,  unless  it  be  previously 
put  into  the  fire,  and  then  allowed  to  cool. 

DCLXXI  I. 

Heat  produced  bt  the  Feiction  of  Wood. 

If  two  pieces  of  dry  wood  are  rubbed  agunst  each  other 
very  smartly  for  a  considerable  time,  they  will  turn  hot,  and 
emit  smoke.  Soon  after,  if  the  rubbing  be  kept  up  with 
energy,  they  will  take  fire. 

Obiervationt,  In  this  wa?,  many  tribes  of  American  Indians  kindle 
their  fires  when  they  are  on  hunting  and  fishing  expeditions.  Mills  and 
cart-wheels,  when  not  properly  anointed,  ca^  fire  by  the  friction  of 
one  part  upon  another.  Forests,  eren,  are  said  to  hare  been  set  on  firt« 
bj  the  firietion  of  trees  against  each  other* 

dclxxiii. 
Heat  elicited  by  Compression 
Of  Atmospheric  Air. 
Put  a  piece  of  tinder  on  the  end  of  the  [nston  of  a  small 
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brass  cylinder,  which  shall  be  air-tight ;  press  down 
the  piston,  with  a  smart  hlow,  ami  tlic  tinder  upon 
examination  will  be  found  to  he  on  fire.  The 
tjgure  of  an  a|>paratus  tor  I  his  purpose,  for  do- 
mestic convenience,  is  annexed.  There  is  a  sharp 
steel  pin  at  the  hot  torn  of  the  cylinder  to  prevent 
it  from  slipping^  when  forced  against  a  tahle,  &c. 
when  light  is  to  be  produced* 


Qi 


Observatinm.  The  heal  is  extricated  Ny  ihe  sudden  eom- 
preisiun    of    the   air  in    the    ttjliiito;  whkh    is    rcti uced 
from  a  great  volume    to  one  of  a  Fnialit-r  extnil ;  and  the 
combustion  !»  ussistfd  by  the  c  jygen  of  the  air»  which,,    though  dtmi* 
iiished  in  Fohinie,  is  the  same  in  quajitiiy  as  bt-forc  compresiioti* 

OaieavATiOKi  on  tbi  Pkiumattc  TiNDtk-iox. 

The  instrument  iboTC  mentioned  i$  of  French  inTentioo,  and  it  ii  said 
that  the  principle  of  its  action  was  iliscovered  during  the  revolutionary 
war,  by  a  soldier,  whilst  charcfijtg  his  air  gun*  It  is  now  much  used 
as  a  muaiiA  of  procuring  in^tantar^eonu  li^hu  The  matches  employed 
are  generally  pieces  of  Agaric,  (one  of  the  species  of  fungus  called  Bo* 
letu9^)  boiled  and  dried,  and  aUefwardi  slightly  impregnated  with 
nitrate  of  potass,  (Katt-ptre)  in  adntion.  'J  hey  are  afterwardi  gentjy 
but  completely  dried. 

The  promoier  of  this  diicoFery,  M.  Le  BouTier  Desmortien^  haring 
performed  a  fariety  of  Eiperimenta  willi  thi*  instrument,  relalei  in  the 
Journal  de  Physique,  the  aeverat  results.  A  few  extracta  from  the  pd])er 
ill  question  may  nnt  be  unacceptable. 

"  The  inflammation  of  i;puiik  in  the  pneumatic  tlnder-boi,  by  the 
compression  of  air  alone,  is  a  phenomenon  with  which  chance,  ibemther 
of  discovery,  ha^i  lately  enriched  natural  philcKSonliy.  Many  hare  rea- 
soned on  its  cause ;  which  ^onle  consider  to  lie  caloric,  others  electricity  ; 
but  no  one,  that  I  kfionr  of^  lias  attempted  to  support  his  opiniun  by  ex- 
periments. 

^*  The  goodness  of  the  instrument  do«s  not  depend  on  the  length  of 
the  piston,  but  on  the  accuracy  with  which  It  ^ils  the  bore  of  the  tube. 

'*  It  is  essential  too,  that  the  mstrinnent  does  not  leak  at  the  part 
where  the  spunk  ts  placed  :  because  there^  the  transient  action  of  inflam- 
mation takes  place,  and  a  slight  emisMon  of  air  would  prevent  the  cffi?ctj 
but  this  eSect  b  produced,  tnough  the  ni^ton  doe»  jiuffer  the  air  in  the 
tube  to  pass  it.  To  satisfy  myseJf  of  tiii:*^  I  made  the  following  expe- 
riment, at  which  they  who  have  aeen  it  were  greatly  surprised. 

*'  In  the  letigtb  of  the  piston  I  made  a  groove,  a  quarter  of  a  line 
broad.  The  spunk  took  fire  as  before.  Three  other  grooves  wer«*  added 
tiucce^siveJy  oppoiiite  to  each  other,  so  as  to  divide  the  piston  into  four 
equal  parts  ;  and  still  the  spunk  took  fire.  When  the  grooved  piston 
is  moved  hackm'ards  and  forwards  in  the  tube,  the  air  may  be  Ward 
filtering  or  issuing  out ;  and  the  friction  is  so  slight,  that  the  effect  of 
the  instrunnent  n  eaitily  obtnined  by  pushing  it  with  the  hand. 

**  The  piston  with  tour  grooves  acting  very  well,  I  made  one  with  a 
iiftgl*^  groove,  of  dimensions  eqiinl  to  the  oiher  four,  and  what  I  for*.* 
saw,  actually  took  plact;  there  was  no  inflammation. 


EVOLUTIOM   OF    HEAT. 


9IS 


I 


I 


"  When  a  glaii  tnstninient  it  made  to  act,  and  the  spunk  kindJei, 
we  see  a  tonight  flash,  which  fills  the  capacity  of  Ihe  tube  ;  and  this  light 
is  so  much  the  more  vivid^  in  [proportion  ^b  Ihe  compression  b  more  rapid. 
If  the  compression  be  Jess  powerful  the  spunk  does  not  kindle  ;  but  we 
perceive  in  the  upper  part  of  the  tube  a  light  Fapour,  that  falb  in  un- 
dulations on  the  piitton.  When  this  ha«  disappearetl^  if  we  draw  back 
the  piston,  the  vapour  will  re-appear,  as  long^  as  there  is  any  air  in  the 
lube.  These  effects  moT  be  nrodnced  several  times  in  succession,  merely 
by  pushing  the  piiton  with  In©  hand.  This  vapour  is  so  thin  and  dia- 
phaiions,  that  it  is  not  perceptible  in  a  strong  ]i|rht.  It  requires  a  sort 
of  twilight  ID  see  it  welL 

*' I  substituted  hydrogen  for  com mOTi  air,  and  the  vapour  showed 
itielf  as  before ;  l>nt  the  spunk  did  not  lake  fire.  With  carbonic  acid 
gas,  and  with  nitrogen,  the  effects  were  the  same.  The  latter,  which 
contained  a  little  nitrous  gas,  gave  a  somewhat  denser  vapour.  Oiygen, 
lightly  compreissedi  yielded  a  vapour  more  rare  and  tran&ient  than  that 
from  commo!i  air.  li  had  scarcely  fallen  on  the  pJilon  when  it  rebounded 
and  disappeareti.  When  I  compressed  oxygen  with  a  proper  force  for 
producing  inflammation,  the  spvuik,  which  commonly  takes  fire  only  at 
the  anterior  part,  was  almost  entirely  burned  :  yet  for  this  experiment  1 
used  a  copper  instrument,  the  piston  of  which  lost  air  so  much,  that  it 
would  no  longer  kindle  spunki  with  common  air. 

"  Perhaps  it  will  he  said,  that  the  vapour  came  from  the  greasy  matter 
cm  the  piston,  which  adherea  to  the  sides  of  the  lube  ;  and  that  it  ii  ex- 
panded by  the  heat  produced  by  the  friction.  To  this  I  answer,  in  this 
€a*e,  J  si.  The  vapour  should  not  shew  itself  before  the  greasy  matter 
If  deposited  on  the  sidci^  of  the  tube ;  yet  it  appears  at  the  ^nl  itroke 
of  the  piston,  before  the  tulie  becomi?B  ^^reasy.  2dly.  It  should  show 
itself  below  the  piston,  in  the  pari  which  the  piston  has  left ;  but,  on 
the  contrary,  it  always  shaws  above,  3dly,  There  t«  no  vapour,  when 
tbt  piston  loses  much  air,  if  the  friction  be  ever  so  rapid,  ithly.  The 
vapour  should  be  more  apparent^  wheu  the  piston  exerts  its  frktion 
throughout  the  whole  length  of  the  tube,  than  when  it  is  confined  to  a 
small  part  of  its  upper  extremity ;  yet  the  reverse  frequently  happens, 
ithly.  When  the  air  is  entirely  decomposed,  no  more  vapour  appeara, 
but  it  shows  itself  again,  if  ever  so  Hitle  freslx  air  be  introduced. 

*'  As  it  was  essential  to  ascertain  whether  the  vapour  did  not  contain 
an  acid  principle,  I  fastened  to  the  surface  of  the  piston,  with  a  little 
green  wax,  a  piece  of  muslin  dipped  in  infusion  of  litmus,  and  afker- 
wards  dried.  After  twenty  strokes  of  the  piston  the  colour  was  not 
changed.  I  put  on  a  second  piece  of  muslin  larger  than  the  first,  and 
the  edges  of  which  were  loose.  This  was  burned  all  round,  without  the 
colour  of  the  rest  being  altered.  Lastly,  a  third  piece  which  was  wet^  * 
eX[>erienced  no  change  of  colour. 

**  From  these  experiments  it  follows,  that  no  acid  principle  is  developed; 
that  all  aeriform  substances,  as  well  as  common  air,  produce  a  lif  hi  va* 
pour;  that  no  other  gas,  except  oxygen  and  common  air,  kindles  the 
spunk  ;  that  oxygen  produces  a  much  more  powerful  combustion  than 
common  air,  consequently  oxygen  acts  an  important  part  in  the  inflam- 
mation i  that  as  it  can  exert  it«  action  oidy  when  set  free  by  the  decom- 
C'tion  of  the  common  air,  of  which  it  constitutes  a  fourth  part,  it  fol» 
i,  that  the  air  contained  in  the  tube  is  decomposed  by  the  simple 
force  of  compression ;  that  the  vapour  produced  is  not  owing  to  the 
oMfgen,  since  it  ^hows  itseif  equally  In  gaaet  that  contain  no  oxygen ; 
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ihmi  thii  vapour  ii  the  effect  of  »ome  agent  common  to  all  gmi ;  imi^ 
that  we  ma  J  presume  it  is  cdoric  iiseir,  rendered  visiye  by  the  ludden 
approximation  of  lU  parts  In  a  small  «|Ki€f,  where  it  riBefl  to  a  tempera- 
ture that  h  increaietl  in  the  oxfRen  so  as  to  kindle  the  SDunk. 

"  It  sometimes  bippeui  tlial  the  spunk  h  tumetl  black  without  kind- 

I  ling.  Ill  thit  caae,  aa  well  as  when  it  is  kindled^  if  we  draw  back  the 
piston  in  the  tube^  a  dense  rapour  that  may  be  smelt,  issues  out,  which 
If  not  of  the  same  nature  a&  the  former.  That  shows  lUelf  before  the 
Iti^ammatiou :  thia  always  succeeds  it»    That  is  the  principle  of  the 

[  in^ammatlon :  this  is  a  product  furnished  by  the  cumbuttion  of  the 
apunk^  of  which  it  has  the  smell.^ 

A  very  important  experiment  has  recently  been  made  by  ^f  *  Blot*  It 
imaiffta  if)  breaking,  by  meani  o£  a  ftuitable  apparuus,   a  ball   of  glass 

f  filled  with  oxygen  gas,    and  plac*^  ii*  the  re^eivtr  of  au  atr-pump,  in 

'  which  aj  perfect  a  vacuum  ai  jnossible  has  bi-t-n  formed.  The  effect  is 
to  produce,  tii  a  dark  rtKim^  a  v-ery  brillijAnt  light,  as  a  consequence  of  the 

[.Wpid  expansis'c  motion  of  the  oxygen. 

DCLXXIV. 
[JLlGHT  PEODUCSn  BY  THE  PkRCCSSION   OF  QUARTZ  StONM. 

If  two  Quartz  Stones  are  struck  against  each  other»  they 
j  will  emit  light :  if  they  are  struck  under  water,  the  same 
[effect  will  tiute  place. 

DCLXXV. 

Light  produced  by  the  PEBCi3S£toN  of  SuGAm. 

If  two  pieces  of  Loaf-sugar  (about  a  ptnind  each)  are 
at  nick  against  each  other  in  a  dark  place,  a  lidit-bJue  flame. 


I 


I'he  same  effect  takes  pJace 


like  lightning,  will  be  elicited- 

when  a  loaf  of  sugar  is  struck  with  an  iron  instrument. 

DCLXXVI. 

Fire  pboduced  by  rum  collision  of  Iuon, 

ajid  Sulphurci  of  Iron,  (Pyrites,) 

Instead  of  a  Flint,  fasten  a  piece  oi  Pyrites  in  a  gun- 
lock,  and  fill  the  pan  with  gunpowder:  when  the  trigger  is 
drawn,  sparks  of  fire  will  be  produced,  which  will  tnflame 
the  ffunpowder.     'litis  substance  gives  out  while  and    red 

sparks  when  used  without  gunpowden 

Obtermiiong,  Mr.  Wedge  wood  found  that  the  luminous  part  irlef  dis- 
engaged by  holding  a  piece  of  common  window-glass  to  a  revolring 
griu^tone^  possess  neat  sufficient  to  inflame  gunpowder. 

DCLXXVn. 
COMFBESSION  CAUSES  THE  CoMBUSTlON  OF  PBOSPUOaUS,'' 

Take  a  small  piece  of  Phosphorus,  of  the  size  of  a  pea, 
put  it  on  a  deal  board ,  and  press  a  [liece  of  wood  or  other 
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Bubstanoe  over  it  with  considerable  force :  inflammation  will 
be  the  consequence.  If  a  piece  of  Phosphorus  of  the  same 
size  be  held  in  a  forceps,  and  rubbed  against  the  rough 
surface  of  a  sheet  of  brown  paper,  it  will  not  only  inflame 
immediately  itself,  but  will  alao  set  fire  to  the  paper. 

DCLXXVIII. 
COMPBESSION  CAUSES   THE    CoMBUSTIOK  OF 

Fokusium  wUh  Phosphorus. 

Cut  a  small  piece  of  Phosphorus  of  the  «ze  of  a  S|4it-peai 
place  near  it  on  a  tnarble  slao,  a  small  riobule  of  Potasnum. 
Press  heavily  with  the  end  of  a  table  knife  on  the  two  sub- 
statices  tx)gether ;  vivid  combustion  will  take  place^  aikd  the 
two  substances  will  unite,  'forming,  (by  the .  assistance  of 
Oxygen  from  the  AtmosjAere)  Phosphate  of  Potass. 

DCLXXIX. 
COUPEESSION    CAUSES   THE  CoMBUSTION  OF 

Sodium  wUh  Phosphorus. 

Repeat  the  Experiment,  but  instead  of  Potassium,  use 
Sodium ;  the  pressure  must  be  heavier.  Combustion  will 
be  the  consequence,  and  Phosphate  of  Soda  will  be  the 
product 

DCLXXX. 

Percussion  causes  the  Detonation  of 

Sulphur  wUh  CMorate  of  SUver. 

Mix  together  four  grains  of  Chlorate  of  Silver  and  two 
grains  of  Sulphur,  in  a  piece  of  paper,  and  strike  it  liehtly 
upon  an  anviL  A  most  violent  detonatbn  will  take  pace, 
accompanied  with  a  white  flame,  similar  to  a  flash  of  light- 
ning. 

Ohitrmtwrn.  Upon  ezaminatk»i,  the  silver  will  be  found  in  the  me- 
taJlic  state. 

ncLXxxj. 

Percussion  causes  the  Combustion  and  Detonation 

Of  Chlorate  of  Potass  uiih  Sulphuret  of  Antimomf. 

Mix  together  three  grains  of  Chlorate  of  Potass,  and  five 
grains  of  Sulphuret  of  Antimony,  and.  put  them  on  an 
anvil.  A  smart  blow  upon  these  substances  with  a  hanuner 
wiU  cause  a  vivid  flash,  and  a  verf  loud  report. 
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Inflammation  or  Phosphoius  with  SuLPUtiB  Br 

Frkiicm :  or^  Preparaiion  of  the  Phosphoric  Fire-botUt. 

The  Fire-bottle  is  founded  on  the  known  property  of 
Phosphorus  to  inflame  more  or  less  rapidly,,  according  to  the 
nature  and  state  of  the  substances  upon  which  it  is  rubbed. 

It  is  on  this  principle  that  all  the  Phosphoric  Fire-bottlc* 
are  made.  The  most  simple  of  these,  oi  which  the  follow- 
ing is  a  description,  is  recommended  by  the  French  Society 
for  the  Encouragement  of  Inventions,  &c. 

The  substances  that  most  easily  effect  this  infiammalion 
may  be  classed  in  the  following  order  :  1st,  the  felted  hair  of 
animals,  in  proportion  to  their  degree  of  fineness :  2nd,  the 
interior  surface  of  animal  skins  when  dressed  and  prepared, 
such  as  leather  gloves :  3rd,  woollen  cloths,  silk  stuffs,  cot- 
ton, and  rough  thread  that  is  worn  (that  which  is  smooth 
and  dressed  is  of  no  ute):  4th,  cork,  light  coal,  and  in  ge- 
neral all  animal  and  vegetable  substances,  and  even  minerals, 
such  as  the  asbestos,  which  are  i^ough  and  elastic :  all  hard 
and  tmooth  bodies,  sueh  as  wood,  parchment,  varnished 
akins,  and  metals,  are  improper  for  this  purpose.  Phospho- 
rus does  not  inflame  ujK>n  these  bodies  except  when,  by  fric- 
tion, either  they  or  the  Phosphorus  are  brought  to  a  tempe- 
rature approaching  to  that  at  wliich  the  Phosphorus  inflames 
by  contact  with  the  air. 

The  preparation  of  these  Fire-bottles  is  extremely  sim- 
ple, Amut  eiglUeen  or  twenty  grains  of  Phosphorus 
are  to  be  put  into  a  phial,  or  glass-tube,  of  any 
length,  so  that  it  can  be  easily  held  in  tlie  hand.  The  lower 
part  of  this  tube  may  be  filled  with  any  substance  what- 
ever, which  is  to  be  pressed  down  with  a  cork.  A  spare 
being  reserved  for  the  Phosphorus,  it  is  cut  into  small  pieces 
and  put  into  the  bottle,  which  is  immediately  stopped  with  a 
good  stopper.  By  heating  with  precaution,  at  a  lamp,  the  part 
which  contains  the  Phosphorus,  this  substance  auickly  melts, 
and  falls  to  the  shape  of  the  bottle  as  it  cools;  ttie  Fire-bottle 
is  then  completed,  Tlie  manner  of  using  it  is  euually  sim- 
ple :  the  little  bed  of  Phosphorus  is  lightly  scratcned  with  a 
common  match,  a  very  small  portion  adheres  to  the  match, 
and  on  being  afterwards  lightly  rubbed  upon  any  of  the 
fubitances  before*mentioned,  as  are  proper  to  inflame  it 
speedily ;  or  even  upon  the  stopper,  it  taxes  fire  more  or 
less  rapidly,  and   communicates  inflammation  to  tlic  match. 
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A  hundred  matchea  id  successioTi  may  be  lighted  either  upon 
a  piece  of  felt,  or  on  the  inside  of  a  skin  glove,  without  con- 
iuming  more  than  a  grain  and  a  quarter  of  Phosphoriis. 

Obtervtilion.  These  fire-bottles  are  not  so  dangeroui  m  the  old  ©net, 
wbich  inflame  bj  the  iimple  cofitact  of  the  aJr^  and  Willi  a  rapldky 
which  has  ^vrays  somethiuc'  lerrifjing  in  it.  They  are,  besidti,  free 
from  the  disa«iFiiintage  to  whkh  ihe  old  firf-hoxes  and  the  axjgnmied 
matches  are  subject,  of  causing  buma  and  stains^  either  from  the  phos- 
phoric actd  which  ia  often  detached  by  the  combustion  ;  or  from  the  iul« 
phuric  acid  into  which  the  oxji^enated  matcheit  are  dip|>ed ;  and  which 
too  firequt^ntlj  falj  upon  iotn«  part  of  the  surrotindtng  bodies. 
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IVhm  bodies  are  mised  or  combined^  and  ilie  density  or 
bulk  becmnes  less  titan  that  of  the  Jluids  before  mbeture^ 
Heat  will  be  evolved, 

bclxxxiil 

Heat  produced  by  the  Mixture  of 

Nitric  Acid  with  Water, 

Into  a  phial  containing  half  an  ounce  of  Nitric  Acid, 
pour  two  drams  of  Water;  and  plunge  a  Thermameter 
into  the  mixture  ; — the  Mercury  will  rise  to  112%  and  very 
sensible  heat  will  be  felt  by  the  hand,  The  Condensaimn 
of  the  two  fluids ;  (that  is,  the  specific  gravity  of  the 
mixture  being  greater  than  the  mean  specific  gravity  of  the 
fluids  employed,)  is  the  cauie  of  so  much  heat  being  given 
out. 

dclxxxiv* 

Intense  Heat  caused  by  the  Mixtuse  of 

Sulphuric  Add  with  Water. 

If  three  ounces  of  Sulphuric  Acid  are  put  into  a  tall 
beer-glass,  and  one  ounce  of  Water  be  added  ;  the  mixture 
will  evolve  so  much  heat,  that  a  thin  glass-tul>e  filled  with 
cold  Water  and  immersed  in  the  Beer-glast?,  will  actually  boil : 
"^the  same  time,  if  a  Thermometer  is  immersed   in  it,   the 

Bperature  will  be  found  to  be  300^,  that  is  88  degree* 
above  the  boiUng  point,  21S^.  The  mixture  may  now  be 
seen  to  have  decreased  considerably  in  bulk,  from  what  tlie 
Sulphuric  Acid  and  Water  were,  singly, 

Obtervatwnt,  Here,  we  have  the  erolulion  of  great  heal,  without 
tight  or  flame.  In  order  that  the  Jiquids  may  intimately  comhine,  the 
lulphuric  acid  parU  with  iti  latent  caloric,  and  conseijuently  decrease! 
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h  butk.^EeonoEnj  forhidi  that  the  Tiew-farmed  ixiixture  iliould  W 
throivft  away,  as  il  may  in?  krpt  for  the  fwrfoniuince  of  other  ei pen- 
men U. 


UCLXXXV. 


iNTESSft  Heat  produced  by  Mixtuks  of 

Fluoric  Acid  wiih  Wakn 

Place  a  tea-cup  or  gallijpot,  cootmning  an  ouooe  of  Water 
1  the  hearth,  aiid  pour  into  it,  (at  arm  s  length,  the  hand 
being  defendeti  by  a  glove),  half  an  ounce  of  Fluoric  Acid 
from  a  leadeo-bottle.  Sudden  ebullition  and  oiojst  intense 
heat  will  be  the  consequence. 

Obtervatioiu*  It  is  not  adrlsable  to  touch  the  gaUipot^  as  thif  acid  if 
'•most  corrosrvei  producing  ulcere  on  the  ikin  wherever  it  touchen:  if 
tuch  an  accident  should  unfortunately  happen,  with  this  or  auy  other 
acid  ;  the  tieit^  and  indeed  the  oTity  remeay,  isj  immediateJy  to  plunge 
the  part  into  a  vessel  of  cold  water. 

Another  precaution  too,  h  necesMry^  with  regard  to  this  eiperi- 
cnent :  that  u,  to  perfornn  it^  if  pofliiible,  in  the  open  air  ;  as  the  dente 
fumes  arising  from  it,  are  hUfhly  corrosive, — partlculatly,  when  they 
attack  the  internal  surface  of  the  noj^e. 

DCLXXXVf. 

Geeat  HbaT  results  from  the  Mixture  of 
Ice  and  Sulphuric  Jcid. 

If  an  ounce  of  Sulphuric  Acid^  of  the  temperatun;  of 
5!^,  be  |xjure(i  over  an  ounce  of  jwunded  Ice,  of  a  like 
temperature;  the  density  of  the  combined  substances  will 
be  greater  than  that  of  the  two  subitances  separately ;  and 
in  this  condensation,  so  much  latent  Caloric  will  be  evolv- 
ed, that  the  mixture  will  give  out  heat,  equal  almost  to 
r  that  of  boiling  Water     If  the  hand,  or  a  Thermometer,  be 

i)lied  to  the  glass^  it  will  receive  in  a  sensible  form,  what 
ore  existed  only  in  a  latent  state,  in  a  cotd  fluid. 

C^iervation.    The  other  strong  acids  prodnee  like  effects,  when  mix* 
[ttl,  ki  certain  proportions,  with  water,  ice,  &c. 

ncLXxxvii. 

The  Decomposition  of  StrLpHunic  Acid,  iv  Lime^ 
Is  attended  bif  Combustion, 

If  some  pure  Lime  be  put  into  a  tea-cup,  and  strong  Sul* 

^phuric  Acia  be  poured  over  it,  the  heat  evolved   will  oe  so 

great,  as  even  to  make  some  of  the  Acid  volatile.     This  ex- 
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tricstioTi  of  Caloric,  is  owing  to  the  sudden  transform ation 
of  a  solid  and  liquid,  into  a  solid  substance.  If  the  expe- 
riment be  performed  in  a  dark  roonij  light  wili  be  observ- 
ed to  be  extricated. 

bclxxxviii. 

Action  of  Oxygenated  Water  on  Oxide  of  Silver, 
When  a  d  nop  of  Oxygenated  Water  is  let  fall  upon  a 
stratum  of  Oxide  of  Silver,  placed  at  the  bottom  of  a  glaSvS 
detonation  takes  place :  the  Oxygen  of  the  Water,  and 
that  of  the  Oxide,  being  disengagea  ;  a  great  quantity  of  heat 
is  developed ;  and  light  is  produced  bo  sensibly,  as  to  be 
perceived  where  the  darkness  is  not  very  intense. 

Ohiervaiion.    The  same    phpnoinena  take  place  with  itlFer,  plati- 
num, gokly  ojimium,  indium,  rhodiump  the  peroxidv  of  cobalt,  £cc, 
Oxjgcnated  water,  for  ^very  100  parts  coiiUint  88  of  oxygen. 

DCLxxxrx. 

Water  solidified,    by   Mixture  with 

Sulphaie  of  Livie^  (PlaMrr  of  Paris.) 

Put  some  powdered,  calcined  Sulphate  of  Lime  into  a 
basin,  and  Dour  over  it  as  much  Water  as  will  make  it  into 
a  thin  dougn :  mould  this  quickly  into  any  shape.  Almost, 
before  the  moulding  is  complete,  the  whole  mass  will  be  so 
hardened,  that  it  will  require  a  heavy  blow  of  a  hammer  to 
break  it,  or  reduce  it  again  to  powder.  HerC|  the  Water  ii 
chemically  combined  with  the  salt. 

Ob*trvations,  In  preparing  casts,  mouldij  &c»,  the  plaater  of  Farii 
always  ghea^  out  heat  when  ii  begin i  to  lei^  or  harden »  This  may  be 
pcrceired  by  layiug  the  hand  on  it  at  the  time,  when  it  will  feel  warm* 
Modellers  say,  that,  when  taking  casts  of  &nj  part  of  the  human  body, 
ihii  ii  the  instant  when  the  planter  should  be  removed  ;  as  whenever  the 
cast  becomes  hardened*  the  cnntraction,  or  cotidensation  of  hulk  u  so 
great)  as  to  cause  most  acute  pain  in  the  part  under  the  operation. 

For  the  manufacture  of  stereotype  plaiee.  plaster  of  Paris,  (of  the 
consistence  of  a  batter^pudding  before  baking)  ja  poured  over  the  letter- 

fr^s  page,  and  worked  into  &e  interstices  of  the  types  with  a  brush, 
c  is  then  collected  from  the  side^  by  a  slip  of  iron  or  wood,  so  aa  to 
lie  smooth  and  compact.  In  about  two  miriutea,  the  whole  mass  it 
hardefjed  into  a  solid  cake^  This  cake,  which  k  to  serve  aa  the  matrii 
of  the  stereotype  plate^  is  now  put  upon  a  rack  In  an  oven,  where  it 
undergoeii  great  heat,  so  as  to  drive  off  superfluous  moisture.  When 
ready  for  use,  these  moulds,  according  to  their  size,  are  placed  in  flit 
cast-iron  pots,  and  are  covered  over  by  another  piece  of  cast-iron  perfo- 
rated at  each  end,  to  admit  the  metallic  composition  Interuled  for  the 
preparation  of  the  stereotype  plates.  The  flat  cast-iron  pota  are  now 
fattened  in  a  crane,  which  carries  them  steadily  to  the  metallic-bath,  or 
meltlng-pot^  where  they  are  immersed  and  kept  for  a  considerable  time, 
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tintil  oJ]  ihe  porea  an^  crerices  of  the  nnould  ere  cotnptetelj,  aiid  ftoeu- 
rately  filleJ*  \Vheti  this  has  taken  place,  the  pois  are  elevated  from 
the  bath  by  working  the  crane,  and  are  placed  over  a  water  trough,  to 
^ccol  BTajdually.  When  or>!d,  the  whole  is  turift-d  out  of  the  pots,  and 
the  plaafer  ht'Jng  Be^iarated,  by  hfimmering  and  washing,  the  platet  are 
ready  for  uae ;  having  receL7«d  the  moBi  exact  and  pertect  imprcaaiOD. 

DCXC. 
WaTEE  fOLlDIFlED  when   COMBINED  WITH    PUEE    LlM£. 

If  a  piece  of  quick  Lime  be  immersed  in  a  basin  of  cold 
Water,  it  will  absorb  a  great  quantity  of  it.  The  beat 
cvolvetl  by  this  union  will  be  so  greats  that  the  hand  can 
Bcarcely  endure  it.  If  taken  out  of  t!ie  water  it  will  appear 
almost  dry,  but  increased  in  bulk.  It  will  also  smoke:  this 
i§  caused  by  evaporation  of  some  of  the  water  from  the  sur- 
face, and  by  the  intense  heat  produced,  in  the  act  of  com- 
bination. Ships  carrying  Lime  have  often  been  burnt,  frum 
the  penetration  of  Waaler  into  their  cargo. 

To  vary  this  Experiment,  pour  some  water  on  a  piece  of 
pure  Lime^  (in  a  basin,)  in  a  dark   room :  if  obsen'ed  at- 
tentively, this  combination  will  be  seen  to  cause  an  extrication 
I  ©f  light. 

Obtervaiion.    Whether  thrt  lummoua  appearance  be  owine  to  any 
property  in  the  lime  itself,  or  to  the  atidden  solidifrcanon  ui  trie  water 
I  mad  coitibuslion  of  part  of  its  hydrogen,  k  not  known. 

DCXCI. 

Heat  bvolved   whbn   Muriatic  Acid  Gas 
Combiftei  with  Jmmoniacai  Gas. 

When  M  uriatic  Acid  Gas  and  Ammoniacal  Gas  are  brought 

^  into  contact^  they  cotnbine  forming  a  solid  substance, — the 

Muriate  of  Ammonia,     In  thii  combination  heat  is  evolved, 

winch  may  be  known  by  holding  a  Thermometer  in  the  jar 

where  the  gases  are  combined. 

OhMert'aiion,  Thfre  is  an  apparatus  exhibited  in  plate  19,  for  ihew- 
mg  the  erolution  of  latent  heat,  by  gases  or  vapour,  in  the  act  of  con- 
rersion  into  a  Hquid  slate.  The  apparalua  is  simple^  and  will  ea^iily  be 
Undentood.  Ihermomctera  are  placed  in  each  vessel  to  shew  the  dif- 
ference of  the  actual  heat  of  the  Gas,  and  the  latent  heat,  which  eacapea 
on  condensation. 

DCX^II* 

H&AT    EVOLVED    WHEN  OxYGEN,     AND    NlTROUS 

Gases  ojmbine. 

When  Oxygen  and  Nitrous  Gases  are  combined,  they 
form  a  liquid, — Nitric  Acid.  In  this  combination,  Caloric  is 
evolved.     They  should  be  mixed  over  Mercury. 
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DCXCIII. 

Solutions  of  Muriate  of  Lime,  and  Phosphate 

Of  Soday  solidified  by  Mixture, 
Pour  six  drams  of  a  solution  of  Muriate  of  Lime  into 
a  glass  containing  an  ounce  of  a  solution  of  Phosphate  of 
Soda.  These  Salts  will  mutually  decompose  each  other, 
and  so  large  a  quantity  of  Phosphate  of  Lime  will  be  pre- 
dpitated,  that  a  great  portion  of  the  mixture  will  appear 
in  a  gelatinous  mass. 

Obigrvation.  These  solutions  should  he  saturated ; — that  is,  no  more 
water  should  be  used  to  dissolve  the  salts,  than  is  barely  necessary  for 
that  purpose,  in  a  co]d  state. 

DCXCIV. 

Sulphuric  Acid,  and  Muriate  of  Lime  in  Solution, 
Become  solidy  by  Mixture. 
Into  a  phial  containing  about  two  drams  of  Muriate  of 
Lime»  pour  as  much  Water  as  will  just  dissolve  that  Salt ; 
now  pour  in  a  few  drops  of  Sulphuric  Acid;  the  contents 
of  the  phial  will  immediately  become  solid.  Here  the  Sul- 
phuric Acid  combines  with  the  Lime,  forming  Sulphate  of 
Lime,  which  being  a  very  insoluble  salt,  is  precipitated. 
During  this  solidincation,  considerable  heat  will  be  given 
out. 

DCXCV. 

Carbonate  of   Potass,  and  Muriate  of  Lime 
In  Solution^  become  solid  by  Mixture. 

Let  four  drams  of  Water  in  a  wine-glass  dissolve  as 
much  Carbonate  of  Potass  as  it  can  take  up.  Let  the  same 
Quantity  of  Water,  in  another  glass,  dissolve  as  much  Mu- 
riate of  Lime  as  will  saturate  it  also,  and  pour  the  contents 
of  one  glass  into  the  other.  When  the  mixture  is  stirred 
by  a  glass  rod  or  tea-spoon,  it  will  be  instantly  converted 
into  a  solid  mass  resembling  the  white  of  an  egg  when 
boiled. 

Observation,  Here  a  mutual  decomposition  takes  place,  for  the  mu- 
riatic acid,  leaving  the  lime,  attacks  the  potass,  whilst  the  carbonic 
acid  seizes  upon  the  lime.  In  the  solidification  of  the  water  which  heU 
them  in  solution,  a  quantity  of  latent  heat  is  disengaged. 

DCXCVI. 

Solutions  of  pure  Potass,  and  Sulphate  of  Magnesia 
Solidified  by  Mixture 
A  saturated  Solution  of  Pure  Potass,  poured  into  an  equal 
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quantity  of  Sulphate  of  Ma^csia,  also  saturated  with  Wa. 
ter;  wul  exhibit  similar  plienomena  to  tho^e  resulting  from 
the  foregoing  substances. 

Olnervationt.  Here  the  sulphuric  acid  leaves  the  magnesia  to  unite 
with  the  potass,  and  heat  is  e? ol? ed. 

Tile  two  last  mentioned  miitures,  maj  be  liquified  bj  adding  nitric 
acid. 


TTie  fdOomng  Experiments  exhibit  tlie  phenomena  which 
ffccur  at  the  instant  in  zohkh  metals  combine  with  other 
substancesy  and  with  each  other.  On  these  occasions  they 
suddenly  enter  into  combustion^  andj  sometimes,  even  defla- 
grate. 

Deflaccration  is  the  sudden  Combustion  and  Explosion  of 
substances  when  they  come  in  contact  with  an  ivfiamedy  or 
redJiot  body. 

Dcxcvn. 

Dbflagration  of  Copper  and  Sulfhub 

When/used  together. 

If  one  ounce  of  Copper-filings  be  melted  with  three 
drams  of  Sulphur,  the  mixture  suddenly  explodes,  and 
becomes  red-hot,  as  the  two  substances  unite.  If  taken  from 
the  fire  in  this  state,  it  continues  for  a  considerable  time 
to  shine  vividly,  and  with  great  beauty. 

dcxcviii. 

Sudden  Combustion  of  Sulphur  akd  Iron-ftlings. 

Put  into  a  crucible,  3  dranis  of  Sulphur,  and  when  it  has 
fused,  put  in  9  drams  of  Iron-filings:  presently  the  two 
bodies  will  unite,  and  appear  to  lie  both  in  a  state  of  active 
Combustion  :  (he  compound  is  n  Sulphuret  of  Iron.  Some- 
times, deflagration  takes  place  at  the  moment  of  union. 

DCXCIX. 

Deflagration  of  Platinum  with  Tin. 

If  about  equal  bulks  of  Platinum  and  Tin  be  heated  to 
redness,  in  contact  with  each  other  ;  they  will  combine  sud- 
denly with  great  vehemence,  and  a  very  considerable  extri- 
cation of  light  and  heat,  which  will  continue  for  some  time 
after  their  removal  from  the  Hre.  The  experiment  is  easily 
made,  by  enveloping  a  litllc  bit  of  1'in  in  Platinum  foil,  and 
heating  it  by  a  blow-pipe  on  Charcoal ;  a  sort  of  exploflion 
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takes  place  at  the  moment  thej  combine,  and  the  alloy  runt 
abooty  burning  like  ignited  Antimony. 

Observations.  If  the  melted  globule  be  permitted  to  fall  into  a  baton 
of  water,  it  will  for  some  time  remain  red-hot  at  the  bottom.  So  in- 
tense is  the  heat,  th«t  the  glazing  of  the  bason  will  be  carried  ofT 
wherever  it  fall:;,  e? en  althoiigh  it  has  paasad  through  ao  cold  a  medi* 
um  as  the  water. 

Dec. 

Platinum  with  Antimony. 

When  Platinum  and  Antimony  are  heated  together  in 
the  same  manner,  a  similar  effect  will  take  place. 

This  alloy,  when  highly  heated  for  a  conaderabie  time, 
becomes  sohd,  and  very  malleable,  eonttioing  little  else  than 
Platinum. 

DCcr. 
Platinum  with  Zinc. 

When  Zinc  and  Platinum  are  similarly  heated,  the  com- 
bustion will  be  very  brilliant ;  as  the  Alloy  will  explode 
with  much  splendour  and  bum  at  the  instant  of  combination. 

Observaiion,  Other  metals  exhibit  swriiUr  phenomena  when  heated 
wldi  platinum. 

DCCII. 

Violent  Combustion  of  Potassium  with  Sulphub. 

If  a  small  quantity  of  Sulphur  and  Potassium  he  heated 
together  in  a  crucible,  they  will  soon  unite,  with  violent 
Combustion,  forming  Sulphuret  of  Potassium. 

DCCIII. 

SuDDKN  Combustion  or  Potassium  with  Tin. 

When  equal  parts  of  Tin  and  Potassium  are  melted  in  a 
crucible,  light  will  be  evolved,  at  the  instant  of  their  union, 
as  they  form  an  Alloy. 

DCCIV. 

Combustion  takes  placi::  when  Arsenic  is 
Heated  with  Potassium. 
Union,  but  with  weaker  Combustion,  takes  place,  when 
Potassium  and  Arsenic  are  heated  together.     Tne  Alloy  it 
Arseniuret  of  Potassium. 

The  follow  mg  experiments  which  were  performed  by  M. 
Thenard  and  M.  Gay  Lussac,  exhibit  the  action  of  Potas- 
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fiiini  oa  ▼arioot  Saks  cnpUming  Oxr^eo.  In  thae  < 
the  Potatnum  displajs  a  greater  atiiutj  6r  Oxjgen 
higher  tenpenture  thin  anj  of  the  other  subslances  empkj^ 

DCCT. 

MumiATK  <xr  Siltul 

Muriate  of  Silrer  haTing  been  fused,  and  heated  to 
the  point  of  ignition,  was  pulverized  and  introduced  into  a 
glass  tube,  into  wfaidi  prenonsly  had  been  introduced  a  bul- 
let of  Potassium.  The  tube  was  now  heated  at  a  lamp : 
scarcely  did  the  degree  of  heat  applied  exceed  what  was 
necessary  to  fuse  the  metal,  when  irery  brilliant  '"^•■""tw- 
tion  was  excited,  and  the  two  Salts  were  in  conaequcooe 
reduced. 

Ohgervaiioms.  A  fiiiiSar  ezparimcnt  hsrin^  been  peHbmicd  with 
mutiMte  of  mereurj,  the  pbcnonxiim  were  tlK  Mme. 

In  both  reduction!  the  tubes  were  fractured  ;  and  in  that  oontainiBg 
imtriate  of  owrcurj  tliere  was  a  iGght  defooation,  owing  to  the  mcicu- 
rial  Tapour. 

In  these  and  the  kXhwiog  esperimeots,  the  heat  was  aomea^at 
mater  thm  what  was  nfcemry  to  hut  the  metaL  Sometimes,  as 
nr  instance,  with  respect  to  the  decomwaitioa  of  phosphate  of  Ibae^ 
sulphate  of  barytes,  oxide  of  zbc,  &c.  it  was  earned  to  300^  of  the 
centigrade  thermometer.  The  tubes  emplojed  were  always  fractured 
during  the  inflammatioo,  when  it  was  most  ?  irid. 

DCCVI. 

Sulphate  of  Baettes. 

When  this  Salt  was  heated  with  Potassium,  there  was  a 
lively  inflammation.  Sulphuret  of  Barytes  was  formed  •  the 
Oxygen  having  corobinecl  with  the  Potassium. 

Obtervationa,  Sulphite  of  barytes  was  decomposed  without  inflam- 
matiori,  and  sulphuret  of  barytes  was  obtained. 

It  may  be  concluded  from  these  two  experiments  that  oxygen  is  much 
less  condensed  in  the  sulphite,  than  it  is  in  the  sulphate  of  barytes,  and 
very  prot>ably  \eBi&  in  the  sulphurous,  than  in  the  sulphuric  acid. 

DCCVII. 
SULPHATR  OF  LiME. 

When  Potassium  was  heated  with  Sulphate  of  Lime,  there 
was  a  slight  inflammation  with  the  formation  of  a  very 
yellow  SiuphureL 

DCCVIIL 
SULTHATX  OF  LbaU. 

When  Sulphate  of  Lead  and  Potasnum  were  heated 
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together,  at  the  instant  of  deoompoeition^  the  inflammation 
was  remarkably  vivid. 

DCCIX. 

Sulphate  of  Mercury. 

Sulphate  of  Mercury  which  was  in  a  slightly  oxidised 
state,  Dein^  emploj^ed,  was  decomposed  with  similar  pheno- 
mena to  tnoAe  exhibited  in  the  decomposition  of  the  Mu- 
riates of  Mercury  and  Silver. 

DCCX. 

Nitrate  of  Barttxs. 

A  Globule  of  Potassium  heated  with  this  salt,  will  de- 
compose it  so  suddenly,  and  with  so  much  force  as  not  only 
to  cause  vivid  inflammation,  but  also  a  most  violent  projec- 
tion of  the  materials  out  of  tlie  tube ;  and  in  some  cases  the 
destruction  even  of  the  tube  itself. 

DCCX  I. 

Culoratp.  of  Potass. 

This  salt  is  well  known  to  be  one  of  those  employed  for 
detonating  purposes.  When  heated  with  Potassium,  the 
inflammation  was  remarkably  vivid,  and  the  expansion  so 
great  as  to  break  the  tube. 

Ohservaiion.  The  other  chlorates  (u  that  of  lime,  &c.)  exhibited 
precisely  the  same  phenomena. 

Dccxir. 

Chromate  of  Lead. 

When  Potassium  and  Chromate  of  Lead  were  heated 
together ;  a  vivid  flash  announced  the  decomposition. 

DCCXIII. 

Chromate  of  Mercury. 
On  heating  this  beautiful  salt  with  the  Alkaline  Metal, 
the  infiamination  was  certainly  not  very  vivid,  but  the  red 
colour  of  the  salt  was  instantly  converted  to  green. 

DCCXIV. 

TuNGSTic  Acid. 

This  Acid,  when  heated  with  Potassium  was  decomposed 
with  a  very  vivid  inflammation. 
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OCCXV. 

Rbd  Oxide  of  Mebcuky. 

PotasMum  decomposed  this  substance  with  a  very  vivid 
inflammation.  Detonation  also  took  place,  owing  to  the 
volaUlization  of  tlie  Mercury. 

Dcrxvi. 

Oxide  of  Tin 

This  substance  Oxidised  at  a  Maximum,  when  heated  with 
the  Alkaline  Metal,  save  out  a  very  bright  flame,  at  the 
instant  of  decomposition. 

OLservatinn,    Oxide  of  manganese  exhibited  similar  results. 

DCCXVII. 

Oxide  of  Bismcth* 

When  jrellow  Oxide  of  Bismuth  gave  up  its  Oxy^n  to 
the  Potassium ;  the  Inflammation  was  remarkably  vivid. 

Obteroations»  The  gray  oxide  of  nickel  also  gave  up  its  oxygen  with 
▼i?id  inflammation.  The  following  are  the  phenomena  which  resulted 
from  the  employment  of  other  substances ;  which  though  not  so  re- 
markable as  the  foregoing,  are  worthy  of  record. 

Chromate  of  lead. — A  very  lively  inflammation. 

Arseniate  of  cobalt. — Lively  inflammation. 

Oxide  of  tin  (putty.)— Flame  not  vivid. 

Red  oxide  of  iron. — Very  slight  inflammation 

Oxide  of  silver. — Very  lively  flame. 

Oxide  of  lead,  gray.  — Like  the  last. 

Yellow  oxide  of  lead. — Idem. 

Yellow  and  brown  oxides  of  copper. — Lively  flame. 

White  oxide  of  arsenic — Fla:oe. 

Black  oxide  of  cobalt  — Idem. 

Volatile  oxide  of  antimony. — Flame,  but  less  lively  than  with  the 
oxides  of  copper. 

Oxide  of  antimony  at  a  maximum.— Lively  flame. 

DCCXVlII. 
Green  Oxide  of  Chromium. 

When  this  Oxide  is  heated  with  Potassium,  there  is 
no  inflammation  whatever,  but  a  production  of  blackish 
matter,  which  being  completely  cooled,  and  afterwards  ex- 
posed to  the  air,  takes  nre,  lite  good  Pyrophorus,  and  be- 
comes yellow.  This  is  a  combination  of  Potass  and  the 
Oxide  of  Chromium,  ^hich  changes,  on  exposure  to  tlic 
air,  to  Chromate  of  Potass. 
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Ohsfrvathns.  In  ihe  following  cbs^s  there  was  no  iiiflamination  ; 
•Ithoiigh  the  olher  phenomena  eihiliitetl^  rerwier  them  worthy  of  in- 
sertion \n  thii  place. 

Nitrate  of  potass, — Destru4?tion  of  the  metal  without  inflammation^ 
which  h  diouhtltfiiiS  owmpf  to  the  water  coriUineci  iu  ihe  iiitre. 

Phosphate  of  lime,^IX»compositioti^  without  any  appparaiice  of  m- 
flammatioM  ;  the  pboiphaie  \mu^  converted  to  a  phn'iphtiret, 

Carbnriate  of  jime.^ — Dc  compos  I  lion  without  inflammalion  ;  naked 
carbon  Wing  detached. 

Black  oxide  of  iron. — No  flame ,  but  the  oxid^  was  reduced. 

Oiide  of  manifane^e  at  a  maximvm. — No  flame. 

White  oxide  of  zinc*— R^<'uct ion  without  flame, 

Mejtsteiirs  Thenard  and  Lus^^ac  oijserve,  thai  they  hare  also  traced 
the  effects  of  the  n»etal  ohtained  from  the  vegetable  alki*li,  upon  the 
earths,  and  particularly  upon  zirconj  silex,  yttria,  and  haryles  *  litid 
found  that  it  wm  very  obvioualy  altered  by  each:  hut  as  the  CAUhs  of 
this  alteration  is  but  little  known,  they  did  not  enter  into  any  inquiry 
upon  the  tuljject ;  only  that  it  is  very  probable  that  the  phenomena  ob* 
fttTve<l  in  i>tiri*tntf  the  metal  of  potass  in  silicated  fluoric  acid  gas,  de* 
pends  in  no  respect  upon  the  silt'X, 

However  thi^  be,  it  hjlLiws,  fruni  all  the  preci*din^  facts,  that  every 
ETubstance  in  which  we  know  oiyj^en  to  Ur  prfsent»  are  flecompotalde 
by  the  metal  potaisiuvi ;  and  that  aimoiit  nil  such  decompositions  take 
place  ft i7/i  ihe  c/ueno-a^'^em^w/  tf  lighi  and  cahric;  :dsa  thai  the  d it* 
engasrement  is  proportionable  to  the  degree  of  condensatioTi  of  Iht 
oxygen  in  each  body. 
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DCCXtX. 

Latent  Heat  is  necessary  to  paESRVE  BaDi£s 
la  iJie  Solidy  Liquid^  and  Gaseotts  S totes > 

If  a  Thermometer  be  fixed  in  a  pan  of  Snow  over  a  fire ; 

it  will,  if  higher  than  S^*^,  sink  down  to  that  point,  and 
remain  there  until  the  Snow  is  completely  converted  into 
water.  After  the  Snow  has  been  melted,  the  Thermome- 
ter will  rise  in  proportion  as  more  heat  is  applied  ;  and  will 
continue  to  do  so,  until  it  arrives  at  %\%^  the  boiling  point, 

Oifsfrmiion.  Here  the  snow  has  been  receivitig  a  continual  supply 
of  heat  frum  the  fire;  but  thii*  was  nee  ssiiry  to  change  it  into,  and  to 
preserve  it  in  a  bquid  fttJite.  The  heat  which  entered  the  water  after 
beini(  rtndereil  fluid,  may  be  termed  rtnsihie  heat,  because  the  thermo- 
meter nidkaLes  llie  different  d^-gn-es  of  heat  which  the  water  may  after- 
wards receive.  I'he  caune  of  the  sinking  of  the  Thermometer  in  the 
ftrst  instance  to  3^,  is^  that  it  imparU  to  the  snow  the  lur^lui  of  Its 
own  heat  above  %^,  to  as&iJt  in  melting  it. 
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DCCXX, 

Caloric  becomes  latekt  in  Bodies, 

When  they  change  their  Densitks, 

If  any  weight  of  Snow,  or  pulverized  Ice  at  3^,  be  irixeJ" 
witli  an  eaual  weight  of  water  at  172"  it  would  nuturallj 
be  ex|>ected  that  ihe  temperature  of  the  mixture  would  ue 
102*^,  or  one  half  But  this  will  not  be  the  case  ;  for  if  the 
Thermometer  he  applied,  the  temperature  of  the  whole 
will  Ix^  found  to  be  only  32^. 

Obsermtitm,  It  seems  strange,  that  the  mow  or  ice  abouJd  hare  tio 
addition  of  cde>ric,  wliiht  the  water  has  stifTered  an  ab-itraclion  of  liu 
degrees  !  But  it  ia  evident,  that  the  use  to  which  the  I  fO  degrees  were 
appli«I,  was  to  liquify  the  snow,  wiLhout  increasiug  its  temperature. 
Therefore,  water  at  3'^^,  re<juires  HO  deg^rce*  of  lakiit  caloric  to  pre- 
serve it  in  a  liquid  stale  -^it  cannot  freeze  until  it  has  parted  with  that 
number  of  depress  ;  at»ri  on  the  other  hand,  ice  cannot  melt,  until  it  has 
derived  140  drgrccs  of  (a tent  heat  troni  surrounding-  bodies. 

BCCXXI, 

If,  when  the  temperature  of  the  Air  ia  at  22%  a  Cydcr-glaas 
be  ha!f  filled  with  spring- water,  and  a  Thermometer  be  placed 
in  it,  (the  tup  of  the  glass  being  covered,)  the  water  will  cool 
down  gradually  to  ^2\  without  freezing.  But  if  gently  agi- 
tated. It  vrtW  instantly  freeze  into  a  mass,  similar  to  snow 
which  is  thawing ;  and  the  temperature  will  immediately 
riie  to  3^^j  the  freezing  point :— tliiis,  deriving  the  10  de^ 
grees  of  CaKmc»  wliich  were  latent  or  concealed,  from  the 
previous  Huid  state  of  the  water, 

Ohiervafion.    Tln-t  quantity  of  cnloric  could  not|  Iwfore,  have  been 

ifidicated  l>y  the  iliermuinLHer  ;  L'or^seqtjeiitly,  it  was  latent*  or,  so  com- 
liined  with  the  piirticlej»  nt  the  ^'ater,  as  to  »eem  to  have  ehHiiged  itj»  state. 
The  »ianie  operation  of  latt'ut  caluric  takes  plucehi  every  other  suHstaiKft 
inch  as  mctab,  wax,  tallow,  Sic* : — the  first  owe  their  ductility  and 
nialleabillty,  and  the  la^^t  their  softnes,<t  Lud  plasticity,  to  latent  caloric. 

Dccxxn, 

Latent  Caloric  combines  with  LtauiDs 

When  they  arc  conteriid  into  Vapour, 

If  water  be  hcatetl  to  4oO\  in  a  Papin'?«  Digester,  and 
the  vessel  be  suddenly  uncovered,  one-fifUr  jmrt  will  rufth 
out,  in  the  form  of  steam;  and  the  lempeniture  of  the  re- 
maining water,  will,  at  the  same  instant*  sink  down  to  Sl^*, 
(the  boiling  point,)  losing  no  less  than  188  degrees,— the  dif- 
ference between  41H1  and  21S.  These  188  degrees  must  have 
become  latent,  and  muKt  have  combined  with  one  fifth  of 
the  water  to  form  the  btcam  ;  for  if  the  Thermometer,  be  ap 
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plied  to  the  steam,  it  also  will  be  found  to  be  only  at  212^. 
Now,  only  onc-fiflh  of  the  water  was  converted  into  steam  ; 
consequently,  in  atldifioii  to  its  own  1H8  degrees,  it  niu§t 
have  tleprived  the  other  four-fifths^  each  of  their  188  de- 
gree*;  and  188  raiihiplied  by  r5,  produces  94*t),  which  is 
pretty  near  to  1000*^ ;  -the  quantity  of  latent  Caloric  re- 
quireti  to  keep  steam  in  its  elastic  form.  Steam  must  part 
with  an  immense  quantity  of  Heat,  before  it  is  condensed  mto 
water;  and  with  much  more,  before  it  can  be  converted  into 
Ice. 


71i€  fdiowing  ETpcnments  proir^  thai  when  Expan^iori  of 
volume  takes  place  durinior  iht  combumitmi  of  substances ; 
Heat  is  ahwrhedj^rom  the  surrounding atnwsph^e^  orfrorn 
any  other  hodi/  thai  comes  in  contact  nith  the  vessel coniainmg 
tlie  mixture.  The  bodyjrom  which  the  heat  has  been  absorbed 
tSj  of  coiine,  rendcndculd. 

Cold  is  the  abslraction  of  Caloric  from  bodies,  to  a  greater 
or  less  degree.  This  is  indicated  by  the  Thermometer.  The 
abstraction  of  Caloric  may  vary  from  32%  (the  freezing  point 
of  Water,)  to  wlmt  is  called  the  real  Zero.  In  5ome  coun- 
tries Ice  is  absolutely  unknown.  When  the  Dutch  told  an 
Indian  king,  that  at  a  certain  season,  in  their  country,  Water 
was  solid  like  Stone;  and  that  men  and  horses  could  walk  upon 
it,  he  supposed  them   to  be  impostors. 

The  sensation  of  cold  imphes  the  departure  of  Caloric 
fi-om  warm  bodies^  to  cold  ones ;  on  the  contrarvi  the  iefisa- 
iiofi  of  hmt  implies  the  accession  of  heat  to  comparatively 
cold  bodies  from  warm  ones.  Thus,  the  hand  feels  cold  or 
warm,  according  as  it  comes  in  contact  with  cold  or  warm 
bodies  :^ — in  the  firsts  Caloric  quits  the  hand  ;  in  the  second, 
it  enters  it 

It  hfis  lieen  generally  thought,  that  tlie  most  intense  cold 
proceeds  from  snow  ;  but  there  are  other  substances,  u'hich, 
when  combined,  produce  still  greater  C(»ld  :  these  are,  com- 
positions of  Salts  with  each  other,  or  Salts  with  Snow  and 


BCCXXtll. 

Cold  caused,  by  the  Solution  or 

MuTiatt  of  Ammonia  in  IVater. 

Pour  1  ounce  of  cold  Water,  ujxjn  4  drams  of  Muriate  of 

Ammonia,  in  p)wder,   in  a  three  or  four  ounce  phial :  cork 

ttj  and  shake  it  well  in  Uie  naked  hand.     As  die  Water  and 


sot  ABMEPTiaX  or  BXAT. 

Saltcombine  bjr  this  agitafinnj  a  very  great  degree  of  cold 
will  be  felt. 

DCCXXIT. 
LrQCE7ACTIOK,  AXD  THE  SeX«ATIOK  OF  CoLD, 

Caused  by  the  CombinaUan  of  Ice  with  Sulphuric  Acid, 
PulTerize  qukkly  in  a  mortar,  1  ounce  of  Ic^  and  pour 
orer  it  in  a  tumbler,  1  dimm  of  Sulphuric  Add,  previoiisly 
cooled  to  S9^.  Sdr  the  mixture,  and  the  whole  wdl  become 
fluid.  If  a  Thermometer  be  immersed,  the  temperatuiv 
will  be  found  very  near  0^,~or  S2  d^;rees  below  the  frees- 
ing  point.  Here,  the  action  of  the  Acid  on  the  Ice,  increases 
itf  Tolume,  and,  of  course,  much  Caloric  is  absorbed  from 
surrounding  bodies,  to  be  rendered  latent,  in  the  new  com- 
pound. In  the  immersion  of  the  Thermometer,  3ft  d^rees 
of  sensible  Caloric  are  absorbed  from  the  liquid  contained 
in  it ;  that  is,  from  the  Alcohol :— and  if  the  hand  be  applied, 
yery  sensible  cold  will  be  felt,  until  the  mixture  has  abstracted 
its  ?ull  quantity  of  latent  Cabric. 

DOCXXT. 

Ice  liquefies  rapidlt  in  Muriatic  Acid  Gas. 

If  a  piece  of  Ice  be  put  into  a  jar,  containing  Muriatic 
Acid  Gas,  it  will  liquefy  with  astomshin^  quickness,  and  if 
the  hand  be  placed  on  the  jar,  very  sensible  cold  will  be  felt 
from  the  rapid  absorption  of  Caloric  from  the  hand  and 
surrounding  bodies.  This  heat  becomes  latent  in  the  lique- 
fied Ice. 


The  Coldy  produced  hy  tJie  Jblionivg  compounds^  is 
so  intense^  that  they  have  jiLstly  been  denominated  Freezing 
Mij'iures, 

DCCXXVI. 

Muriate  of  A&imonia  and  Nitrate  of  Potass. 

Pulverise  5  drams  of  Muriate  of  Ammonia  and  5  drams 
of  Nitrate  of  Potass ;  and  add  ii  ounces  of  water  to  them, 
in  a  Tin,  Stoneware,  or  Glass  vessel.  If  you  plunge  a 
Thermometer  into  the  mixture,  the  Mercury  will  smk  ftom 
H-60^,  to  —10,  that  is  40  degrees  ;  denoting  the  degree  of 
cold  produced.  This  mixture  will  freeze  Oil  of  Turpentine, 
Wine,  Water,  Sea-water,  Milk,  and  Vinegar. 
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Obaervmiitm.  In  Plate  ld|  there  it  tbe  igure  of  an  apparatua  for' 
operating  with  freezing  mixtures  The  aubitancea  to  be  frozen  are  con* 
tained  in  the  small  vessels,  wuiJit  the  freezing  mixtures  ar^  put  into 
the  large  one. 

DCCXXVII. 

Sulphate  of  Soda  and  SuLPHtrarc  Acid.  ' 
A  mixture,  of  five  drams  of  Sulphate  of  Soda,  and  four 
drams  of  diluted  Sulphuric  Acia,  will  lower  the  tem- 
perature of  the  Thermometer  47  degrees ;  that  is,  from 
+60^,  to-}-^^  ^  Suif^uric  Acid,  of  various  strengtbr,  will 
freeze  in  this  mixture. 

Dccxx-vni. 

Nrmic  Acid  with  skvehal  Salts. 

Mix  together,  six  drams  of  Sulphate  of  Soda,  four  drams 
of  Muriate  of  Ammonia,  two  drams  of  Nitrate  of  Potass, 
and  four  drams  of  dilated  Nitric  Acid.  This  mixture  will 
lower  the  Thermometer  from  +£0%  to  —10%  which  is  60 
degrees. 

DCCXXIX. 

Snow  with  Niteic  Acid. 

Mix  seven  drams  of  Snow,  with  four  drains  of  diluted 
Nitric  Acid.  If  the  Thermometer  be  at  +32*> ;  it  will  fall 
to  — 80°;  being  ilZ  degrees  lower  than  the 'freezing  point 
of  Water.     Sulphuric  Ether  may  be  frozen  in  this  mixture. 

dccxxx. 
Snow  and  Muriate  of  Lime. 
Mix  four  drams  of  Snow,  with  five  drams  of  Muriate  of 
Lime:    the  Thermometer  will  sink  from   -fS^*,   to— 40°; 
being  72  degrees.     This  mixture  will  freeze  Mercury. 

DCCXXXI. 

Variation,  with  Snow  and  Muriate  of  Lime. 
Mix  two  drams  of  Snow,  with  three  drams  of  Muriate  of 
Lime:  the  Thermometer  will  sink  from  — 15*,  to  —68°. 
This  mixture  will  freeze  Nitric  Acid. 

DCCXXX  1 1. 

Snow  and  Sulphuric  Acid. 

Eight  drams  of  Snow,  mixed  with  ten  drams  of  diluted 

Sulphuric  Acid,  will  produce  the  greatest  de^ee  of  cold 

known:  that  is,   from.  —68*^^  to  —91*;  and  is  capable  of 

freezing  almost  evcfry  known  liquid,  except  Alcohol ;  which 


364 


ABSOBPTIOy    OF   HKAT. 


is  said  to  require  a  freezing  inixturcj  110  degrees  below 
Zero.  The  formula  is  not  known.  The  degree  of  cold 
produced  by  the  several  mixtures  in  the  three  last  Experi- 
ments,  must  be  measured  by  a  Thermometer  containing 
Alcohol ;  as  Mercury  freezes,  at  — 39**i  and,  of  course,  can- 
not indicate  any  lower  degree. 

Ob^ervaiiont,  Where  the  stroag  acids  are  used  in  freezing  miittires, 
glass^vesiielt  or  ^Jtpots  will  ^i tit  best ;  and  the  article  to  be  frozen^ 
may  be  in  a  Barometer-tuW,  or  in  a  small  phial. 

The  dififerent  substances  here  mentioned,  may  be  uied  in  larger  quao* 
titiea  ;  but  the  ttperaior  rniist  bear  in  mind,  that  any  alteration  in  ilw 
above  mentioned  proportions^  may  matenaily  impede  the  ttuccesi  of  bJft 
experimenu : — ^not,  but  that  there  may  be  proportioJi»,  yd  undiiooir* 
ered,  which  are  capable  of  producing  a  greater  degree  of  cold,  than 
any  here  <? numerated. 

Where  the  salts  are  used,  they  must  first  he  finely  pulreriaed,  and 
then  mixed  :  at  a  previous  minute  divuion  of  the  pardcles,  assists  most 
materiatty  in  producinc^  the  degree  of  cold  requirt'il. 

The  Citiise  of  the  cold,  produced  by  these  mixtures,  tg,  the  assump- 
tion of  the  Itquid  form.  Ihis  change  requires  a  proportiunal  quatility  of 
caloric,  which  is  greedily  absK)rbed  from  surrounding  bodies.  We 
should^  therefore,  quickly  mix  the  iric^redients  ;  mid  immerse  the  article 
to  be  frozen*  Hi  speedty  as  possible,  m  order  to  take  advantage  of  this 
great  absorption*  When  the  cold,  required,  is  very  ereat,  (as  m  the 
three  hast  E^tperiments,)  the  temperature  of  each  of  the  iiigredi«ntS| 
should  previously  be  reduced  by  another  freezing  mixture  of  lesa 
power:  forexirnptei  b  Lliek^t  experiment,  the  mixture  must  previously 
ue  cooled  down  to  — iW : — unless  this  be  first  done,  it  cannot  be  reduced 
10  low  HA  —Si'*. 

M.  Gay-Lussac  has  propoicd  a  method  of  producing  cold,  which 
may  be  extendeil,  ad  infinttum  ;  but  which  suners  under  the  disad- 
Tuntage  of  being  applicable  only  to  small  masses  of  matter.  AU  bodies 
change  their  teiD[)erature  with  their  bulk,  the  former  incr^aslnf  if  the 
latter  is  diminished,  but  dimin)i<hiiig  if  it  \»  increased.  If  air  ne  com- 
pressed to  oiie-Ofth  its  former  volume,  it  wiUlnflame  tinder  ;  and  to  do 
this  it  requires  a  heat  more  than  iutQcient  to  mett  bismuth,  or  about 
^72*  Fahrenheit.  l*he  air,  therefore,  has  been  thus  healed  by 
compression,  into  one-fifth  of  its  farmer  bulk ;  and  we  can  easily  sup- 
pose the  possibility  ol  raiaing  it  to  lODO^  or  even  much  more,  if  it  be 
strongly  and  rapidly  coropresse<l.  If,  therefore,  a  portion  of  air,  com- 
pressed to  ohe-iiilh  of  its  bulk,  and  reduced  to  the  cumnian  tempera- 
ture, be  suffered  to  dilate  iniiantaneuusly  ;  it  will  absorb  as  omch 
heat  as  it  gave  out  on  compresaiun  :  atid,  supposing  the  capacity  of 
the  air  to  remain  constant,  will  be  reduced  in  temperature  A7^  Fah- 
renheit, &c.  Taking  air  compressed  by  fiity,  one  hundred,  or  more 
atmoaphereSj  the  cold  produced  by  instantaneous  dilatation  would  have 
no  limit. 
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CHAPTER  XV. 

BXPBRIMBNTS  ON  THE  MOTION  OF  CALORIC.  AND  OS  TQK 

r  CAPACITIES  OP  BOOmS  FOR  HKAT. 

The 


General  Observations 


The  supposed  priuciple  of  Heat  or  Caloric  has  the  pro- 
perty of  Molion;  for  it  continues  to  depart  from  heated 
bodies,  and  is  absorbed  by,  or  enters  into,  surrounding  ones^ 
until  all  are  of  an  equal  temperature.*  This  Motion  is  two- 
fold ;  viz.  by  Rejection  and  by  Ridiation. 

Rejection  is  that  property  of  Heat  and  Lights  by  whkh^ 
when  their  rays  ar€  thrown  upon  polished  metallic  surfaces, 


•  As  the  ifeTifmlly  recciftfd  aotionfl  rvj^irding  the  phettomeiia  of  Ho»t  hairt 
heen  stliekml  witli  coniidt^rable  force  of  nr^uiaent  hj  Sin  RtchaRD  PHiLLtPi, 
we  «baJt  bfiTc  miikti  \h^  rnllofrtrt^  extmct  Ti-om  tbtt  vrriter  a  '*  SvyoFSis  of  ibe 

pHILOSrtt»HY  of  MATKaHL   Pm.HOWEN A,*' 

**  Wbeo  ptrrciAsioti  or  caHliJOn  iloes  not  prod  ace  %n  equil  qitiiLntitj  of  aggjta* 

^^t«i  motion  in  m  proportionate  change  of  place  in  the  aggrt*gate:  or  wben  tbt 
moiion  recrived  canDol  he  traniftirredl  b;  difFuiloo,  ai  when  »  pirco  of  iroa,  liitl 
on  an  aavil,  r«ceires  the  tnoljonof  a  bunmer  ;  or  when  two  pieces  of  wood  are 
rttbbedl  toftrtUer,  tm  intestine  re-action  of  the  atoms  m  the  Iron  and  wood  takn 
p(a€«t  (Ucomi>jmu'd  b\f  the  perception  of  h^at^  and  by  a  Mtriejf  nf  phimomfna  drptnd- 

'  11^1^  0n  tA<  qwmtity  af  motion  thtu  eoncunlrated^  also  on  the  acceleration  of  the  ifiUM 

I  i^  restated  fefoiff*,  rubbings,  or  transfers  of  moii<tn. 

Tht»  iQle^tia^e  laolioa  produce*  tarioui  phenootena  of  the  sereral  coiap<>- 
vrot  atoms  of  the  afleoted  body  in  re;t>;ii>rtl  to  one  another,  and  to  the  betero- 
(eneoQs  media  in  whicb  tber  are  situated  :  ihiis,  one  qiiAntity  creates  a  per- 
pliou  of  beat;  anotll»tr  aentibljr   imparls  that  per€«pli{>n  to  the  alonui  of  tlia 

[  sarroandiDg  media  ;  anotber  converts  tbe  fixed  mass  into  Haids  ^ao  aceeler- 
»tioii  converts  the  l\tiid»  intodivur^tnjj  gas  ;  and  a  farther  acceleration,  whicb 
•icoeds  the  rmd!iaijn)<  ptgwctrsof  lli«  aurroanding  media»decomipo»es  those  media; 
eibibitio'^  fliUDfi  and  intenjie  htiat*  in  the  Aolidificatii^n  of  the  ovr^enoua  part 
of  Ibft  raedia*  azid,  produciiifl^  sublle  radial  ton  a  on  Ibe  rare  meditim  whicb  fills 
apace,  thereby  affecting  the  oerveji  of  the  eye  with  the  perceptions  of  lijifht. 

Ihe  pariiof  with  eaoh  degree  of  atonaio  motion  produces  a  contrary  series  of 
pbanofnena  :  thus  p^as,  on  parting  with  its  heat  or  atomic  motion  to  other  boJiea^ 
MAones  iliud ;  and  flaidii,  by  parting  with  their  beat  or  eioited  motion,  heeome 
aolidl  I  llkd  the  diffasion  of  beat  or  atooaic  motion  on  sooh  re  conversion  ia 
MBttble*  when  the  osygenons  part  of  atmofpherio  air,  soliJified  by  respiration, 
^rea  oul  whji  la  C4illed  animal  beat  ,,  and  when  the  aamep  solidified  by  oom- 
bnatioo,  or  reduced  in  volume  by  compressioii,  gtvei  out  heat,  ami  excitea  Iha 
ptilaittooa  of  light*' 
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ihe^are  tmmidiateltf  thrown  hack^  or  refkeied^     Tkt  angit 

ofllejlection  i$  alwaip  equal  to  the  an^le  of  Iticidence, 

Radiation  consists  in  the  pro^fress  of  Cahrijic  Raj/s,  m 
straight  lines,  from  heated  or  excited  bodies. 

PoutsKED  Metallic  Surfaces  reflhct  Hsaf. 

Place  two  polished  concave  cupper  or  tin  Mirrors,  with 
their  concavities  oppo^iite  to  each  other,  in  simitar  axes: 
put  a  pan  of  burning  coal*,  or  any  otlier  ignited  body,  in  Uie 
foctis  of  one  of  iht;  inirrors,  and  a  piece  of  touch wochI  in 
that  of  the  other;  the  touchwojd  will  aim  )at  instantly  be- 
come ignited. 

OfyteroftHtttt.  TKit  fact  can  only  be  eiplaincd,  in  rowfyrmitj  wllb 
Ibc  pri?vjileiil  d{»c'riiit*<i  af  beat  atid  i«:nition,  by  one  or  athcr  of  the 
following  bypcithcics  : — either  lire  cilorie  fnoni  thtt  hot  coali  Vi  caco* 
muai  ntr4  ttt  Ibe  iouchwtjoii  tiy  tbe  intermctliate  layers  t»f  air,  »f  ft 
dart*  ill  the  furm  of  rav*  from  mic  mirror  ta  the  i>lbcr,  (>ee  PI  ale 
19.)  aflti  i*  thfMicr  rcflecifd  aj^ain  to  Ibe  fuctis,  in  which  U  Ihc  touch- 
wood, Tbti  Am  of  Ihi-ff  byjiothe^ie*  is  itiatJmisfiblct  for  the  rajf 
which  arc  nearer  to  the  coalf  than  tbc  focus,  are  not  lo  hot  a»  the 
focu«.  We  muil»  therefore*  ailm*!  the  tccoud,  which  iuppoiei  \kc 
riidialifm  of  caloric. 

Tbe  tidtion,  thai  cnM  %%  cnpn!»ie  of  llefleetiou»  Ti  not  correeL 
Profffior  Piclet  |jliict;d  two  cimcAve  tin  mirrorj  on  (»tflndi,  sit  llle 
dintaiice  of  ten  f^^et  and  an  half  from  each  other  i  placiai;  a*  KJorenc* 
oil  flask,  filled  wilb  •nmw^  in  the  focus  of  the  one,  and  tin  air  ther- 
mometer in  that  of  tbt'  oUior.  The  thermometer  nunK  scveml  dc- 
greei ;  hut  when  Ibt^  tlnk  was  removed^  it  roic  to  il»  origionl  AtU- 
lude.  Tlie  t?sjK*riineiit  via*  n'jif^alfd,  and  a  greatifr  decree  of  cold 
WAi  produced  by  poitnii^  eithrr  «iilptinric  or  nitric  acid,  to  a  diluted 
■late,  into  the  liufk.  Tbf*  <ioo»v  wa*  spei^Jily  mdled,  and  became 
much  colder  than  before.  Accord  in jr'y.  the  lhcrniii>neter  frU  xevend 
degrees  lower,  than  when  «now  nlone  w;t«i  uied.  When  the  flask  con- 
taining thif  ffcenri^  mixture  was  rtiiioi^cdj  ihe  thermometer  ro«e«  ai 
at  the  first  ei  peri  men  t. 

This,  however,  u  no  proof  of  Llie  cmiHioo  of  cnld  rttyi,  from  cold 
l>odies.  For,  at  caloric.  i%  known  lo  nidiate  freet)  from  bU  bodiet, 
there  if  little  doubt  of  it*  bnm;;  almirlii'd  by  the  frizzing  iniicture 
from  all  hodi^'i  in  the  room  t  iooi  froui  llie  thermomelar  amon^  the 
feti  The  intc»rchui^i!  of  heat,  b<^lwee»i  thn  Ihermonieter,  and  uliier 
hfidies,  was  alio  tbu«  flopped:  because,  it  if  wcU  known,  that  a 
warm  hody  alwav*  ;'ivr*  on  I  ili  caloric  lo  a  neigh*H>urin<5  cold  OBC, 
till  Ibry  arc  both  cf  lU*  i;ime  temjMrrature, 

Thu*.  Ibeo^  initeid  uf  tb?  *now,  and  frcpxio^j  mixture,  emiUin; 
rayi  of  cold,  n%  al  firsi  n>i;;bt  he  luppoied  i  the  phcnoineaon  of  U« 
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sinkip^  of  the  thertnoineter  was  nierdr  owing  to  ili  parting  wilb 
It  ccrljiri  |>orliait  uf  caluric  lo  tUc  flaik,  without  receiviDg  uny  tn 
retiirfk 

M»  Ber;irH  hnt  mJide  lomc  ct'^'licate  expenmcnti  on  the  relative  tt- 
tuatioii  and  ititt^niily  of  the  htiiitiiig  myn,  the  ruyi  of  light,  and  Iho 
chemical  r^M.  Hiving  suhttituted  a  pri«in  of  ciilcareaus  9par  for  one 
of  ghi*^  he  found  IhMp  in  cat'h  imsit^e  formed  by  ibe  priim,  liie 
red  t^itromity  was  hottef  ih.iii  the  violet,  aad  thin  indnced  him  to 
lunpfcl  Ibiil  the  Tiiyi  of  heal  tinilerwent  a  double  refmrtion,  in  the 
mannt;r  of  Ihi*  rivji  of  li^bt.  Thiii  idea  wm  itreo^bened,  and  ulli* 
triutdy  cnriiinned,  by  furlber  eifiierirrjeHti. 

**  I  received  (he  says)  all  Ibe  »utar  rnyi  reflected  hj  the  mirror  of 
the  (ielio«i(ala.  on  a  gla^i  plalc,  at  au  an^^lc  «ucb  that  tbs  rellected 
rayi  were  polariied,  and  Ibf^e  were  ugAin  reci-ived,  io  their  turn, 
iifi  a  second  gtaii,  properly  ificlined.  I  renrtitc'd  the  rayi  reliected 
from  iIm«  iccond  gl:i.i»  hy  a  metallic  mirror,  in  the  fo<  ii»  of  which  I 
bad  ;in  nir  tbermomeier.  1  fuund  th;it,  when  the  tecoad  gluM  re- 
Heeled  iht?  puUrizeJ  rayn,  the  thcrinomeler  rose;  and,  when  the 
glaif  did  not  reflect  I  he  polanzt^  rays,  the  thtfrmometL*r  reeled  sta- 
tionary." Tbi«  experiment  proves,  in  ati  evident  mannefi  that  the 
lieu  I  which  aceompanieN  the  ?iolar  ti|;^ht  i»  pidarized  nt  the  »amc  titjje 
with  the  light,  and  nearly  it  rider  the  iattie  angle. 

To  afceriaiu  wheth-T  the  rayt  of  htrat  pro  reeding  from  heated 
boiliei  were  also  polarized  in  the  lame  innnner,  M  Berard  proceeded 
asfullow*:  "  I  placed  in  the  focni  «»f  a  nif-*tal)ic  mirror,  three  dec i- 
mrtert  (alKoit  I  l.S  inches)  in  diameter,  a  lighted  tapir.  I  inclined 
the  mirror,  so  that  the  parallel  ray*  reliected  from  it  made  an  angle 
of  H>  -  II'  wiHi  ihe  borizun.  1  will  <nppu»r,  to  give  clearneas  U*  the 
otplnnalioo,  Ihal  these  niys  proceeded  io  ibe  plaive  of  the  meridian, 
from  «fMith  to  north.  I  received  them  oa  a  gi^M*  thirty  centimetcri 
(11.8  iiicHet)  long,  and  twi^nty-two  (8.7  iiicbei)  wide:  thi«  glaja  wat 
diftpoted  nii  that  i1  reflcck'd  ihc  light  of  the  taper  dowowardg,  in  a 
pcrpeodicLihir  direction  ;  aitd  beneath  it  n  lecond  similar  one  wai 
placed  parallel  to  it,  which  reflected  the  ray*  again  from  the  toutb 
toward «  the  norlh»  I  received  thesiL'  Umt  ray^  on  another  metallic 
mirror,  in  Ihe  focu*  of  which  was  an  air  thermometer,  having  a 
blackened  bolli  and  a  kmg  tube.  Thiii  mirror  and  the  »econd  glaii 
were  fi\ed  logether,  no  that  I  hey  couhl  he  turned  ronnd  horizontally, 
wilbout  cbangmg  I  heir  relative  po"<ilioiii.  or  the  mcli  nation  of  the 
g^laiM  The  apparatus  being  thu«  di»poMed«  it  was  easy,  h\  liirniiig 
the  lower  gim^  and  mirror  round,  to  ascertain  that  the  light  was 
constantly  concentrated  on  The  liolb  of  the  thermometer,  iufficient 
being  reflrc(i*d,  even  at  Ihe  pi>»iliun  where  the  greatcil  quantity  wai 
abiorhed  by  the  iecond  mirror,  to  render  Ibe  f«j-cu»  evideiit:  the  ta- 
ller wa*  then  removt'd,  and  the  whole  tulfi-fed  t<t  rooL 

•*  la  tlie  course  of  some  miniitet  1  ptari^d  a  heated  ball  of  copper, 
al>Oiit  the  siizc  of  an  egg,  exarlly  io  tlie  previcujs  position  of  Ibe 
taper  i  'Hm\  at  the  inonn*nt,  Ih?*  air  thermometer  rose  about  fifly 
retilimetrr^  (I*J.)  iiicbei):  lhrn»  turoitig  tlie  second  glini  l«»warai 
the  went.  Ihe  Ibermomeler  sunk  more  and  more  as  it  approached 
that  jHiint.     I   left  it  tome   limt*  in    that  poiitiofi,    and    tbc   iher- 
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tnottictcr  returned  to  within  two  cetilimeteri  t»r  ttj  6r«t    piiint 
continued  to  turn  the  necond  glajis«  and,  as  it  it pp reached  tli<:  iuuth, 
the  fluid  u^^itn  ruse;  where,  having  left   it  about  a  minute,  it  had 
mmrnted   iu  forty-five  ccntimeterft  (17,7   inchen).      Continuing   theH 
[notion  of  tUt;  i^lan,  the  therniumeter  cooled  gradudlj»  until  it  had  S 
reached  the  en<iti   where*   remaiaing   Iwti  fninutef,  it  re^iiioed  it* 
oriLiinal  triii|»cralurc." 

Thii  cxp'innitiiit.  which  wai  repeated  a  greLt  number  of  time«, 
prove*,  thai  ridi  nil  he^t;  refleclal  hj  a  ^Ufi,  at  ho  an^ie  of  ahoul 
35^,  and  r.*1liii^  uii  a  nccond  };liuis»  making  the  iame  nntjie  with  iU 
»urfac<%  ift  rt^Hi!clfil  hy  l\\U  »ecoud  plmtu\  whvn  it  tf  turned  in  two 
|HHiiti«ns  oppuiile  to  t*ich  i^ther,  and  i»  not  n*flftclfd  in  two  other  po* 
silion«  equiiili  i)j»|H)»e{|.  cacli  hein^  inLcriu<'iluitt^  and  ct]aal1y  diitant 
from  the  two  lirtt.  tiadiiint  hc^U  thcrefort:,  like  Light,  niajf  be  |io- 
brized^ 

Some  other  experiment*  were  instituted,  with  the  view  of  aKe^ 
taiatn^  the  chemical  iiiHnence  of  ray*  of  lij^hl,  or,  mi  he  expreiief  it, 
of  the  chcmiciti  ray»  — **  1  received  (he  say»)  the  chemical  rayi  di- 
rected ill  ttii'  plane  of  the  meridian  on  a  ^\^**  surface,  at  an  an^le  of 
incidence  of  :iJ^'  ri'.  Thr  r;ij5  rcflecled  by  tbit  fir-fl  ^lai»  were  re- 
ceived on  a  *i*ccHid  at  the  name  liicidcuca.  I  found  thut,  when  thi$ 
wan  turned  towardi  the  iinuth,  the  muriate  of  silver,  e^poved  to  the 
reflected  invisible  rjjt,  wa4  bbickened  iu  less  than  half  an  hour  j 
whiht,  if  tiirncd  towards  the  weit,  it  wai  not  at  all  discoloured  in  ten 
hours.  The  chemicul  rayi,  therefore,  may  be  polarized  like  the  niyi 
of  li^htn,  hy  lur  facet  of  glanfl  under  a  certain  an°;1e,  and  I  hit  mn^le 
appears  lo  be  nearly  the  latue  for  both  kinds  of  rayi.  It  i«»  there- 
fore, to  be  prc^tumed  also,  I  but  the  chemical  raya  wiil  lufTer  double 
refnicltoniii  pasting  ihrouj^h  certain  dtapbanoun  bodiet-"— He  proved, 
by  other  ex perimenU,  that  the  calorific  or  heating  rayi  may  be  po- 
larized hy  g{>H!i  «urtaee*i,  aud  tb^it  they  arc  aifccted  by  metallic  »ur- 
facei  iimifiirly  to  the  raf  it  of  li^bt. 

Ilailiant  heat^  eniittei)  by  liut  bodief,  i<  polarised  by  ^Uis  tur^icei, 
when  refli'cted  at  an  equal  au^lc  to  that,  at  which  lii^fit  i»  palartied. 
Metallic  ^nrface4  have  a  similar  action  on  both  kindi  of  rayi.  The 
chemical  rayi  may  be  polarized  hy  glnn  nurfacei,  and  potsest  aJl  the 
general  pbyNicat  propertiev  of  the  lumiuou*  rayf. 


DCCXXXW 

ALL  BOQIES  DO  NOT  RADIATR  ALIKE;  FOR,  TltKtR 
SURFACES  HAVE  oaEAl  POWKft  IN  FROMOTING,  OR 
ReTAflDlNG  THE  MOTION   OF  CALORIC. 

If  a  oubical  camMter,  frrur  inches  Iquare,  of  polished  Tin, 
be  tilled  with  boiling  VVater^  and  placed  at  three  feet  dif- 
lance  frtiin  a  concave  Tin  rtKeclor,  which  shall  have  the 
iion-graduati*cl  leg  of  a  Diflcreulial  Thermonieter  in  the  fo- 
cus (see  Plate  20^)  the  quantity  of  radiated  Caloric  will 
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be  denoted,  by  the  rising  of  the  fluid  in  the  graduated  leg, 
to  about  W^  . 

But  if  the  canister  be  brushed  over  with  a  mixture  of  Size 
and  Lamp-black,  and  again  filled  witli  boiling  Water,  and 
submitted  to  the  same  experiment,  the  Thermometer  will 
rise  to  200^.  The  experiment  may  be  varied  by  coating  the 
surface  of  the  canister  with  different  substances,  which  ac« 
cording  to  their  surfaces,  texture  or  consistency,  radiate 
more  or  less  heat :  for  example,  one  side  may  be  blackened, 
another  may  have  a  piece  of  glass  fitted  to  it,  another  white 
Paper,  and  the  last  may  be  naked.  Glass,  upon  the  polished 
surface,  will  raise  the  temperature  to  about  86«    or  90^, 


DCCXXXV. 

If  boiling  Water  be  poured  into  two  tea-pots,  of  the  same 
size ;  one,  bright  Silver,  or  Tin  ;  and  the  other  black  Stone- 
ware :  (or  both  metallic,  one  being  covered  with  a  mixture 
of  Glue  and  Lamp-black,  or  with  a  coat  of  linen,  or  other 
substance),  and  they  be  left  in  a  room  of  moderate  iempera- 
ture ;  one  will  be  warm  when  the  other  has  become  quite  cold. 
The  covered,  or  Stoneware  one,  will  give  out  its  Caloric, 
and  be  of  the  same  temperature  with  the  room,  in  an  hour 
and  a  half;  whilst  the  metallic  surface  retards  the  passage 
of  Caloric  from  the  other,  so  much,  that  two  hours  and  a 
half  will  elapse,  before  it  -is  lowered  to  the  same  degree. 

Ob$ervaiian.  This  ii  the  reaion,  that  an  infusion  of  tea,  or  aoj 
other  herb,  is  always  more  perfect  in  a  polished  metallic  vessel,  Uiaa 
in  an  earthen  one. 

DCCXXXVl. 

More  Heat  is  radiated  into  dark   Bodies,  than 
INTO  those  of  light  Colour. 

If  several  pieces  of  cloth,  of  different  colours,  but  of 
equal  thickness,  are  placed  on  snow,  when  the  Sun  shines ; 
so  that  the  rays  may  fall  upon  them  equally  ;  they  will  sink 
downwsu-ds,  displacing  the  Snow.  Upon  examination,  the 
black  will  be  found  to  have  sunk  deepest.  This  can  only 
be  accounted  for,  by  the  qtiantity  of  Caloric  which  the  bhgk 
absorbs,  and  which  melts  the  Snow. 
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Dccxxxvir. 

Thb  Solar  Rays  possess  a  hkating,  as  well  as  am 
illuminating  power, 

If  the  Solar  ray  is  allowed  to  fall,  through  a  prism,  on  the 
blackened  bulb  of  a  Thermometer,  the  greatest  degree  of 
beat  will  be  derived  from  the  red  ray  in  the  Spectrum ;  and 
it  will  be  foundj  that  if  the  Thermameter  is  moved  half 
mil  inch  further  limn  the  outer  extremity  of  this  ray,  the  fluid 
ivill  rise  still  higher- — even  upwards  of  ten  degrees  in  about 
three  minutes  of  time.  But  if  the  Thermometer  h  moved 
towards  the  violet  ray^  the  fluid  will  gradually  fall,  as  it  ap- 
proaches this  ray ;  shewing,  that  the  healing  power  of  the  rays 
decreases  from  the  red  to  the  violet  end.  Ou  the  contrary^ 
the  ilhuninating  power  is  the  greatest  in  the  central  rays;  and 
decreases  towards  the  extremities, 

O^ifrvaiiont.  Leslie's  Photo ttSTCK  (iee  Pbte  %0)  inilieates  the 
in  ten  11  ty  of  light,  by  detecting  the  alteration  of  temperature  occa- 
•ioned  by  it*  One  ball  i»  blown  of  dark  glas»^  the  other  is  pellucid. 
The  influence  of  wind  h  precluded  by  a  case  of  thin  clear  glaif.  The 
raja  of  light  which  strike  the  dark  ball  areahiorhed,  and  corannDni- 
cate  heat,  which  hy  cxpaading  llie  air  forcei  the  liquid  downward! 
Ici  the  fttein.  Tbi.4  sidkirijr  will  be  denoted  by  tl>e  attached  icatF.  A 
•light  modification  convcrl*  tbii  iastramenl  into  a  HvonoMBTsa  for 
meflsuring  the  dry  nets  or  humidity  of  the  alraosphcre.  The  ball 
conUiiiiiij^  Ihc  coloured  liquid  ht'ing  covered  by  icvera!  coali  of  lif- 
iue  papL'i%  and  woUed  ;  I  he  depression  of  the  fluid  in  the  opposite  tlefll 
marki  the  dtminutiori  of  Icinpcrature  caascd  by  exhalation  from  the 
hnmid  surface.  Thii  will  exprcH  the  relative  dryneii  of  tlie  lar- 
ronnding  air. 
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Dccx'xxvni. 
or   Heat   is    i.nflubncrd   by    MoTio!»f^ 

KTOCirV     WITH     WKICH     A     HOT     BoDY     It 

A  COLO  MRniuM^st;rii  as  Air  or  VVa- 


If  an  iron  weight  (one  pound)  ^vith  a  ring  attached^  be 
made  re*l-hot  in  a  iire,  and  left  to  cool  in  a  room  of  ino* 
derote  temperaUire:  a  considerable  time  will  elapse  before  the 
room  ami  thb  weight  aftect  the  Thermometer  equally.  Bui 
if,  when  the  weight  ii  again  heated,  a  cord  be  fastened  in 
the  riii;^%  to  which  the  hand  givet  a  pendulous  motion,  (at  tlie 
rate  of  mx  m  acven  feet  in  a  secoiul  of  time),  it  will  cool  to 


I 
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mi 


tlie  temperatiire  of  the  room^  in  half  the  time  tlistt  it  did 
Hliea  at  rest:^if  an  additional  impulse  be  U9ed^  so  that  the 
motion  be  sixty  feet  per  secondt  it  will  be  cold  in  one>tenth 
of  the  time  required  for  the  first  trial*  Blowing  air  (with  a^ 
little  interruption  as  possible)  from  a  bellows,  upon  the  Iron, 
will  have  a  proportional  effect.  Radiation  takes  place  either 
when  a  body  js  in  motion,  or  at  rest ;  but  the  cause  of  the 
ditferetice  in  time  of  cooling,  is  owing  to  a  continued  series 
of  new  cold  surfaces^  being  presented  to  the  hot  body. 


dccxxxix. 

Eauiatkd  Lines  may  be  impeded  tn  their  Prttbr ess, 
by  the  intervention  of  other  bodies  ;  conse- 
quently, they  take  a  longer  or  shorter  time  ; 

OR    REQUIRE    A    REINFORCEMENT    OF    MORE    EaY8,    TO 
PASS  THROUGH  THEM* 

H  Supposing  Experiment  734  to  have  been  begun:  place  & 

H  pane  of  glass  between  the  blackened  canister  and  the  reflec* 

H  tor,  at  two  incbei  distance  from  the  former  \  the  Thermo- 

H  meter  will  sink  80  degrees^  the  Hiiid  being  at  20o«      This 

H  ihews,   that  the  rays  pervade   the   Glass^  and  still  hare  an 

H  effect    upon    the    Thermometer;    and   we   may    conclude, 

^B  thut  if  a  more  powerful  heat  could  be  applied  to  the  canisterj 

H  the  fluid  would  rise  accordingly*     (See  Plate  20.) 

L 


^ 
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Instead  of  Glass,  use  a  deal  board,  as  n  screen  :  the  fluid 

in  the  Thermometer  will  be  at  9",  or  10",  if  the  board   be 
about  an  inch  thick. 


OCCXLI. 


If  the  Experiment  be  again  repeated;  and,  instead  of  tlie 
ather  screens,  one  of  polished  Tin,  or  Tiu-foi(  13  used  ;  no 

Caloric  can  pass  through ;  consequently,  the  fluid  in  the 
Thermometer  will  find  its  own  level,  and  be  at  O^,  If  any 
of  the  screens  are  suddenly  withdrawn,  the  Huid  will  rise  to 
9O0  or  100^ 

Ob*ernathn.  In  ihwo  Si periiii<mls,  allhough  the  Calorjc  perv^dei 
tbe  tc^reens ;  Ihc  only  motion  it  can  lifive»  h  Ivy  Rndiatioti^  or  by 
paisinff  in  slrai^ht  linw  from  the  canif^tcf,  through  the«creen«,  to 
the  reRectori  and  co[iii?4]ncnttyt  upon  the  ft>cal  batt  of  the  Thormo- 
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meeer  Ai  for  th«  poliihed  meUttic  fcreen^  (havlnz  no  dinUj  for 
il»  lurfacc,  bccAu*e  the  poUih   cautei  reflection,)  CaTtirtc  cannot  «- 

diite  Ihrou^h  iL— Althmigh  Caloric  hai  a  great  affinilj  fur  irooi 
itilK  if  Ihal  iron  be  polish&d^  anil  put  '»nti»  a  fire,  no  Caloric  will  «i« 
ter,  or  lie  ratliuted  into  it,  ynlil  the  lurf-ice  ii  fin  I  btackefted  or 
oxidnted  to  a  certain  degree. 


DCCXLtK 
BlFFllRENCIl  IN  THB  CaPACITV  OF  BODIRS  FOR  HeAT 

Flace  in  an  oven  equal  weighls  of  Water,  Lead,  and 
Chalk,  in  three  separate  basins.  Let  the  Lead  and  Chalk 
h3ve  cavities  in  them  for  the  insertion  of  a  Tliermomcter. 
When  they  have  been  in  the  oven  for  some  lime,  examine 
by  the  Thermometer  the  heat  of  the  oven ;  and  then,  that  of 
the  heated  bodies.  It  will  be  founii,  that  the  Lead  will  first 
attain  to  tlie  heat  of  the  ov€»i,  the  Clialk  next,  arid  the  Water 
lait* 

Obtervaii&njt.  Tho»e  bodici  which  tire  moil  tlowlj  heated  and 
coolrd  are  ^id  hv  Chemi^li  to  hiive»  genfiraltr,  the  greatest  e4ipaeit^ 
for  heat.  In  the  ah«»ve  and  similar  l^perimenti  it  will  be  found, 
that  the  tubflanret  moit  rapidly  heated  are  thuie  which  moit  rapidly 
cooU  Rcliiteil  to  the  capacities  of  bodfei  for  heat  is  their  tmiutting 
p0Wfr»  in  rr^:ird  to  heal,  or,  in  other  words,  the  degrees  of  Telocity 
with  which  I  hey  suffer  cah*ric  to  pats  through  theui*  Amongil  solid 
liodie«,  metals  are  the  best  conductors;  and  silver,  ^old,  and  copper^ 
are  belter  cunduclofK  than  platinum,  iron,  and  lead.  Next  to  ths 
mctaU,  we  may,  |jerbap<i.  place  the  diamond  and  topax,  then  glats, 
IbcnsiliceoEH  and  hard  slojij  hodie*  in  general,  then  soft  and  porous 
•arlhy  bodiei,  and  wotid ;  and,  laxtly,  down^  feathen,  and  wool. 
Lifiuidsand  ^i*e*  are  very  imperfect  conduclon  of  heat,  and  heal  ii 
f^euerally  dinlribiitud  through  them  hy  a  change  of  ipecific  cfravity^ 
as  Indicated  in  the  Evperiinenbi  on  the  ebullition  and  volatilizaltoa 
of  fluid*.  The  influence  of  the  difference  in  the  conducting  powers 
of  bodies  is  »hcwn  in  several  diimestic  utensib  ;  and  hence  wooden 
handles  are  given  to  m«*t3llic  ve-nm^ls,  or  a  stratum  of  ivory  or  wood  in* 
tcrspersed  between  the  hot  vessel  and  the  metallic  handle.  As  heal  is 
confined  hy  had  conductors,  clothing  of  woollen  materials  is  woru  in 
cold  climates  i  and  Ihe  walla  uf  furnaces  are  composed  of  clay  and 
sand,  fonfiucd  air  ii  a  had  conductor  of  heal;  hence  the  advautaj^e 
of  doiililc  doori  to  furnaces  t  uad  of  a  double  wall  with  an  interpoxed 
stratum  of  m'u,  to  an  ice-house.  From  the  different  roiulucliuc 
power  of  bodies  ari«»!  the  sensations  of  beat  and  cold  e\periei»f«3 
iipou  ihcir  application  to  our  bodies,  though  their  real  tempc'ralttre 
is  similar^  Thus,  air  of  the  temperature  of  65  degreci  (Fahr.)  iou- 
vaysa  senae  of  wannth,  while  a  bath  of  the  same  temp  nil urr  wnuTd 
k0  very  c»Ut.   Tbe  reaton  of  this  diversity  is«  that  water»  beinj^   abelier 
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conductor  than  air,  carriei  off  the  heat  of  the  body  jnore  rapidly 
than  the  latter  fluid.  It  is  from  the  same  cause,  that  diyerie  sur- 
roundinff  media,  when  much  above  the  heat  of  our  bodies,  affect  ui 
with  different  decrees  of  heat,  although  their  real  temperature 
be  the  same.  (Here  it  should  be  understood,  that  heat  is  com« 
municated  to  the  body,  not  abstracted  from  it  as  in  the  case  of  me- 
dia below  the  temperature  of  the  body).  Thus,  Sir  Joseph  Bankes, 
Dr.  Solaoder,  Dr.  Crawford,  and  Sir  Charles  Blagden,  in  their  Ex- 
periments inrooms-^theair  of  which  was  heated  to  200  degrees  (Fahr.) 
and  upwards, — found  that  the  air  felt  but  moderately  hoti  whilst  the 
metaJlic  buttons  on  their  cloaths,  the  coin  in  their  pockets,  ftc. 
inmetf  their  fingers  on  being  touched  i  water  also  felt  kcalding  holi 
though  its  real  temperature,  as  marked  by  the  thermometer,  was  nol 
above  that  of  the  surrounding  air. 
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CHAPTER   XVI. 


PHOSPHORESCENCE    OF    MINERAL    AND    ANIMAJL 
SUBSTANCES. 


Phosphorescence  is  that  property  which  many 
Mineral  and  Animal  substances  possess,  of  giving  out  L|ght, 
without  the  least  degree  of  Heat  being  perceived  This 
phenomenon  is  closely  allied  with  that  of  Pnosphorus,  which 
is  well  known  to  shine,  or  give  out  a  beautiful  lambent  flame 
in  dark  places.  Many  causes  have  been  assigned  for  these 
highly  curious  effects ;  but  in  this  place  we  shall  pass  them 
over,''and  proceed  to  a  detail  of  the  facts  themselves,  divid- 
ing them  into  two  classes,  viz.  Mineral  and  Animal. 


MINERAL    PHOSPHORESCENCE. 

dccxliii. 

Cakton's  Phosphorus;    or,  ignited  Sulphuret 
Of  Lime. 

To  prepare  this  phosphorescent  compound ;  mix  three 
ounces  of  clean  oyster-shells  in  powder,  with  one  of  flowers 
of  sulphur.  When  intimately  combined,  ram  the  whole  very 
tight  into  a  crucible,  which  put  in  a  clear  fire  for  half  an 
hour ;  having,  previously,  covered  the  top  with  a  piece  of 
moist  clay,  when  fully  ignited,  withdraw  the  crucible  from 
the  fire,  and  when  tlie  contents  are  become  cold,  uncover 
them,  and  enclose  them  in  a  phial,  or  phials,  which  cork  very 
tight.  By  exposure  to.hght,  or  to  the  direct  rays  of  the  sun, 
or  even  to  an  electrical  explosion,  these  phials  will  shine  vi* 
vidly  when  taken  to  a  dark  place. 
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Obienmiumi.  Tbf  hour  on  %  watch,  or  letters  in  a  book,  will  be  rea^ 
ditoemed  bj  ibk  light.  Soon,  however,  thia  effect  will  btfcome  fuiiiter : 
hut  it  may  always  be  revived  by  a  (r«4i  exposure  to  th$  sun's  raysj  and 
by  keeping  the  phial  well  corked. 

DCCXLIV. 
To  MAKE  PhOSPHUBET  OF  LiME. 

Put  half  an  ounce  of  Phosphorus,  cut  into  small  bits, 
into  a  glass  tube  about  a  foot  long;  and  half  an  inch  in  dia^ 
meter,  closed  at  one  end.  Fill  up  with  quick  Lime  grossly 
powdered,  and  stop  the  mouth  of  the  tube  loosely.  Heat 
that  part  of  the  tube  which  contains  the  lime,  over  a  cha* 
fing  dish,  till  it  be  red  hot ;  and  then  apply  the  heat  of  a 
lamp  to  the  part  containing  the  Phosphorus,  which  will  be 
a  reddish  mass. 

Observation,  If  phosphuret  of  lime  be  dropped  into  water,  air  bubblei 
will  be  disengaged;  which,  on  bursting  at  tae  surface,  will  inflame  with 
sight  explosions.  They  consist  of  phospbureted  hydrogen  gas.  If  any 
of  this  substance  be  thrown  out  in  the  dark,  it  will  have  the  appearance 
of  a  shower  of  fire,  but  cannot  burn  any  thing,  as  the  quantity  of  pbea** 
phorus  is  too  small  to  produce  any  sensible  heat* 

DCCXLV. 

Baldwin'*s  Phosphorus;  or  ionitbd  Nitrate  of  Lime. 

Fuse  some  Nitrate  of  Lime  in  a  crucible;  and  keep  it  in 
this  state  for  about  ten  minutes.  When  in  a  cold,  ana  hard 
state,  break  the  mass  into  small  pieces,  and  enclose  them  in 
a  phial  well  corked.  They  will,  after  exposure  to  the  raya 
of  the  sun,  emit  beautiful  white  light,  in  the  dark. 

DCCXLVI. 

BoLOGKiAN    Phosphorus  ;    or    ignited  Sllphatb 
Of  Barytes. 

Heat  eight  ounces  of  the  Native  Sulphate  of  Barytes,  to 
a  state  of  ignition :  when  cold,  pulverise  it  in  a  mortar ;  and 
make  the  powder  into  a  paste,  with  mucilage  of  Gum  Arabic. 
Divide  this  paste  into  small  pieces^  of  the  size  of  large  peas, 
which,  when  dried  by  a  moderate  heat,  expose  to  the  heat  of 
a  wind-furnace,  by  placing  them  loosely  in  a  crucible  with 
charcoal.  The  crucible  should  be  covered  witli  moist  clay. 
When  cold,  a  few  minutes  exposure  to  the  sun's  rays  will 
^ve  tliese  pieces  the  property  of  shining  in  the  dark,  so  a» 
to  enable  tne  operator  to  see  (he  hour  by  his  watch. 
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Observations.    The  most  complete  account  which  we  have  of  mfaienl 

phoap  ho  re  scenes,  h  that  recorded  by  Dr.  Brewster  In  the  first  voliniie 
of  the  Edinburgh  Philossc^phiiiiit  JouniHl  His  method  of  examinatkm 
was  ingenioua  ajid  accuraie-  He  tierer  reduced  the  body  to  {lowder, 
but  pliicfd  a  frajj:meiit  of  k  upon  a.  thick  mass  of  hot  iron ;  or,  in  deli- 
cftte  experimental  hjtroduoed  it  hito  the  bottom  of  a  pistol  barrel,  heated 
a  littii!  below  rcnliiess^ 

The  following  Table  presents  his  results: 


n^tna  of  tkte  Nlti«ib, 


C<floor  of  iht  MLucfibi* 


Colwir  aiiii  tliieiufLf  of  Umi 


Fluor  i^par. 


Compact  till  or, 
Handy  £luor, 
Calcareous  spar, 


Jiimeatoue  from  the  north 

of  Ireland  I 
Phosphate  of  lime, 
Arragonitej 
Carbon  alt!  of  barytei^ 
Harmotome, 
Oipyrti, 

Grain  mat  itc  from  Gleu  tilt, 
fromComwalJ, 


Pnik, 

HurplCt 

flluish-whitc, 

Yellowiah, 

White,    ' 

Veilow, 

Transparent, 


Pink, 

Dirty  whttej 
Whitish, 
Cnlourieiij 
White, 


Topa^f  Aberdeenshire, 
BraziJinn, 
New  Holland, 


Rubdlitc?, 
Sulphate  {>!  lime, 

of  barytes. 


sLronliteip 
lead. 


Anhydrite, 
Sodalite, 
Bitter  i^par, 
Red  siWt!!  ore, 
Bary^trontbnite, 
Arienlate  of  tea  J, 
Sphene, 

remolUe, 
Mica, 
^ — -  from  Waygfttz, 


Titanium  innd, 

HDmstonej 

nabhi  spar,  Dognatika, 

P^pii  lazuli. 


Blue, 

Yellow, 

White, 

Reddish, 

Yellowish, 

Yellow, 

islttte  colour, 

Blviish, 

Trani^parent, 

Reddbh, 

Dark  Green, 

Yi^llowish, 

Red, 

White, 

Yellow  isli, 

Yellow, 

Whitish. 

Greenish, 

Black, 

Brown, 

Black, 

Grey, 

Whitish, 

Blue, 


Green, 

Bluiih, 

Blue, 

Fine  green ^ 

WhittJ  sparks. 

Yellow, 

Yellowish, 

Yd  lo  wish-red, 

Yellow, 

ReddUb-yclIow, 

Piile  white. 

Reddish-yellow, 

Specks  of  light, 

Yelbw, 

Blui.'ih, 

Bluiah, 

Faint  yellow iih. 

Bluish, 

Scflrlet, 

Fall  it  Hght, 

Pale  li|fhr, 

Fale  Ight, 

A,frogiuent  ibt>ne  pretl} 

bright, 
Faint,  and  hy  fits, 
Faint  light. 
Pretty  bright, 
Faiiit  white, 

Pretty  brighli  but  flitting, 
Faint, 

Brii^ht  white, 
Bright  while, 
Reddish-yellow, 
Whitish, 
W^hite  Sjiecks, 
Pretty  bright. 
Feeble  ^peeks. 
Yellowish, 
Yellowish, 
Faint, 


raotpaoftsscfe  M  OS. 
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GslowortheiriBcnb. 

CslowiBdIolwiliyoCtkf 

UglU. 

Spodumene, 

Fitanite, 

Cyanite, 

Calamine, 

Augite, 

Petalite, 

Abestof,  rigid, 

Datholite, 

Corundum, 

Anatase, 

TungsUteoflime, 

(Quartz, 

Amethyst, 

Obtidian, 

Mesotype  from   Au- 

vergne, 
Glassy  Actinolite, 
Ruby  siker. 
Muriate  of  silver. 
Carbonate  of  copper. 
Green  Telesie, 

Greenish, 

Redduh, 

YcUowish-white, 

Brown, 

Green, 

Reddish  tinge. 

Famt, 

Extremely  fain^ 

Bluish, 

Faint, 

Pretty  bright, 

Blue,  and  very  bright, 

Pretty  bright. 

Bright, 

Bright, 

Reddish-yellow, 

Brilt.  like  a  burning  coal. 

Very  faint/ 

Faint, 

Pretty  bright;  dirty  blue. 

Very  faint. 

Little  specks. 

Rather  bright, 

Blue, 

Very  faint. 

Pale  blue.  &  pretty  bright. 

Transparent, 
Brown, 
Dark, 
Yellowish-white. 

cence  or  these  nine 
minerals    was    ob- 
served in  the  pistol 
barrel. 

DCCXLVII. 


Phosphobescencb  of  Bodies  by  the  Electrical 
Discharge. 

When  the  electrical  discharge  is  transmitted  along  the 
■urfaces  of  certain  bodies,  or  a  little  above  theoi,  a  durable 
phosphorescence  is  oc(^oned. 


Sulphate  of  barytes  gives 
Caroonate        .     . 
Acetate  of  potass, 
Succinic  acid, 
Loaf  sugar, 
Selenitc, 
Rock-crystal, 
Quartz,      .     . 
Borax,       .     . 
Boracic  acid, 


A  bright  green  light, 

Do.  less  brilliant. 

Brilliant  green  light. 

Do.  more  durable. 

Do. 

Do.  but  transient. 

Light  red,  and  then  whitc^ 

Dull  white  light. 

Faint  green  light, 

Bright  green  light. 


Observations.  Canton's  pyrophorus  yields  more  light  by  this  treats 
ment  than  any  other  body ;  but  almost  erery  native  mineral,  except 
metallic  ores  and  metals,  becomes  more  or  less  luminous  after  the  elec- 
tric explosion.  A  idate  from  CoUy  Weston,  Northanriptonshire,  which 
effervesced  with  acids,  gives  a  beautiful  effect.  When  the  explosion  of 
a  jar  is  taken  above  the  centre  of  a  piece  some  inches  square,  not  only 
the  part  above  the  discharging-rods  is  luminous,  but  the  surface  of  tlie 
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plate  appear!  bespangled  with  Tery  mintite  brilliant  poiiiu  to  tome  3m>* 
lance  from  iU  oentre ;  and  when  the  poinU  of  the  diBchargers  rest  upon 
the  surface  of  the  ilate,  these  minute  Ppanglcf  arc  detached  and  scat- 
tered about  the  table  in  a  luminous  state 

DCCXLVIII. 

LvHiKous  Charactkrs  on  Wall*,  cqated  with  Limb. 

Take  «  piece  of  Phospliorus  from  th^  bottle  in  which  it  ia 
kept,  and,  during  c&ndlc-lightj  write  upon  a  \vbtt4»¥ai>h«d 
wall»  any  sentence  or  word  ;  or  draw  upon  tlie  saoae  nwy 
figure,  according  to  fancy.  Withdraw  the  candle  IVom  the 
room,  and  direct  the  attention  of  the  ipectators  to  the  writ- 
ing. Whatever  parts  the  Phosphorus  has  touched,  will  be 
renoered  quite  luminous,  emitting  a  whitish  sniokej  or 
vapour. 

Observations,  This  luminous  appearance  is  doubtless  owin^  to  the 
transfer  of  particle*  of  the  phosphorus  to  the  surface  of  the  wallv  but  the 
cause  of  no  heat  being  ^^iTeu  out,  is  thai  the  phoiipborus  has  combtneil 
with  the  lime,  or  whiting*  Great  care  mu>t  be  taken,  whilst  ti*inf  the 
lieiicil  of  phosphorus,  to  dip  it  fronuenily  in  a  bason  of  cold  water ;  if 
this  be  not  done,  the  rcpeaitfl  tVictiou  will  throw  it  into  a  state  of  thfi 
most  active  combustion,  to  the  manifest  detriment  of  the  operator. 
Another  precaution  is  here  nrceitaary  :  vie,  not  to  perfonn  this  and  si- 
milar experiments  before  timid  persuiif,  without  previous  iulimatiou  an 
to  the  nature  of  phosphorus* 

DCCXLIX. 

To   MAKE  Fhosphoric  Oil. 

Put  one  part  of  Phosphorus  into  six  of  Olive  Oil,  and 
digest  I  hem  by  a  sand  heat.  The  Phosphorus  will  du- 
MHve.     It  must  be  kept  well  corked. 

Obiervaiioti,  This  oil  has  the  property  of  being  Uimitious  i)i  the  dark, 
liul  has  not  sutHcietit  iieat  to  burn.  If  rubbed  on  the  face  and  bands, 
(taking  care  to  shut  the  eyes,)  the  appearance  will  be  most  ludeotisly 
frighttul;  all  the  parts  which  have  bt'cn  rubbed  appearing  to  be  cover- 
ed by  a  lutninouA  lambent  flame  ni  a  bluish  colour,  whilit  the  eyes  and 
moulb  appear  like  black  spots.  No  danger  attends  this  ei|>eriment  Ibe 
light  is  sufficient  to  shew  the  hour  of  the  night  on  a  watch^  by  holdbiff 
it  close  to  the  uastoppcd  bottle. 

DCCL. 

Curious  Phenomena  exhliiited  by  Tabasheer. 

A  substance  called  Tabash^er  having  some  very  peculiar 

properties,  hfis  lately  excited  the  attention  of  the  scientific 

world.     Tins  substance  is  said  to  he  inferior  in  refracting 

power  to  ail  solid  and  fluid  substances  hitherto  exaniinefL   It 
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rendlly  imbibes  all  the  volatile  and  tal  oila,  tml  indeed  all 
other  fluids,  The  essential  oils  are  quickly  absorbed,  and^ 
with  the  exception  of  oil  of  cassia,  arc  as  quickly  evapo. 
rated,  whiie  the  fat  oils  are  slowly  drawn  in,  and  remain  a 
long  time  in  its  |X)res ;  in  all  these  cases  an  opacity  is  pro- 
duced by  abaorption.  When  the  imbibed  fluids  have  a  co- 
lour of  their  own,  or  are  tinged  with  colouring  matter,  the 
Tabasheer  exhibits  a  ^milar  tint,  so  that  it  is  easy  to  comnm- 
tiicate  to  it  any  colour.  The  opaque  Tabasheer,  which  re- 
tains its  opacity  when  its  pores  are  lilled  with  water,  acquires 
a  beautiful  transparency  from  the  absorption  oi"  the  oil  of 
beech-nut.  It  is  curious  to  observe  a  suhi>tance  like  chalk, 
and  consisting  apparently  of  a  number  of  particles  in  a  state 
of  accidental  aggregation,  converted  into  a  transparent  mass, 
which  the  light  freely  penetrates  in  every  dircx:Uun, 

If  this  suDstance  be  wrapned  in  a  piece  of  pajier,  and  the 
.per  be  set  on  tire,  the  Taba-shecr  becomes  eitncr  black,  or 
wnish  black,  and  the  black  colour  increases  iii  dcptli  by 
the  repetition  of  the  exjx^riment ;  if  the  blackened  tabasheer 
be  brought  to  a  red  heat,  it  is  restored  to  its  primitive  white- 
ness, and  resumes  all  its  fonner  properties. 

Ohermtions.  Tabaaheer  h  of  two  kinds :  the  transparent  aatl  the 
opaque.  The  specific  graFily  of  the  former,  when  dry,  is  ahout  '2.419, 
and  of  the  latter  2,U5&.  The  transparent  tabaahcer  has  the  reoiarkabie 
property  of  becoming  opaque  and  white  by  absorbing  a  small  quantity 
of  water,  and  perfectly  transparent  when  that  quantity  ia  increased. 
This  efiect  taking  place  indiscriminately  with  ail  fluids^  cannot  be  the 
result  of  chemical  action,  its  cause  iniist  be,  therefore,  sought  in  the 
changes  which  the  light  sufferB  in  traversing  the  vaemiies  of  tabasheer. 
From  a  variety  of  eiperiments  it  k  found,  that  in  both  kindf  of  taba- 
sheer, the  quantity  of  water  imbibed  exceeds  m  weight  that  of  the  taba- 
Bheer  itself;  of  course  this  substance  must  be  extremely  porouif,  and 
hcfice  arises  its  peculiar  qualities  for  the  transmission  of  Hght. 

DCCLU 

LuMiNoirs  Effects  of  Lime,  and  MAcNesiAy  ok  Wood. 

Mr.  Cameron^  of  Glasgow,  steeped  some  pieces  of  wood  in 
Oxymuriate  of  Lime ;  nnd  obeerved  a  singular  luminous  pro- 
perty in  the  white  substance  whieli  remained  after  burnhig 
the  wood.  In  order  to  observe  this  appearance,  the  end  of 
the  piece  of  wood  must  be  held  in  the  fiame  of  a  candle  till 
it  is  coiiipletely  burnt.  A  sort  of  white  substance  is  left  at 
the  etid  of  the  wood,  and  when  this  is  held  in  the  outer  part 
of  tlie  flame  of  a  candle,  it  exhibits  a  brilliant  dazzling  light, 
not  much»  if  at  all,  infeiior  to  that  which  arises  from  the  de- 
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flagration  of'  Charcoal  by  the  action  of  Galvanism,  When 
hits  of  woods  of  different  kinds  were  steeped  in  the  Oxyrau- 
riate  of  Lime,  tliey  gave  the  same  results ;  only  the  harder 
woods  seemed  1.0  produce  a  more  satisfactory  effect  than  the 
softer  kinds. 

By  submitting  the  whole  substance  to  the  action  of  the 
blow-pipe,  llie  intensity  of  the  light  was  greatly  increased » 
but  tne  white  substance  was  generally  driven  away  by  the 
blast. 

The  white  residue  of  the  burnt  wood  consisted  of  par- 
ticles of  Lime  in  a  ntate  of  minute  division,  and  soluble  in 
Nitric  Acid.  Dr.  Fyfe  found  them  to  be  pure  Lime,  and  as- 
certained that  s\'OQQ  acquired  fhe  same  property  by  being 
eteef^ed  in  solutions  of  the  salts  of  that  earth,  or  m  lime- 
water.  A  similar  result  was  obtained  by  sleeping  the  wood 
in  a  solution  of  Sulphate  of  Magnesia;    but  no  effect  wa* 

£  rod  need  when  it  was  steepetl  in  a  solution  of  Hydrate  of 
tarytes.  The  calcareous  residue  was  highly  phospliorescenli 
when  thrown  upon  n  hot  iron>  bnl  the  magnesmn  residue 
exhibited  no  symptom  of  phosphorescence. 

Ohstrvatiorti.  Dr.  Brewster  ob.ieri^es,  thtit  iliese  ex^rriinenti  natur- 
ally tuggest  the  idea^  tliat  Hucb  a  briiruiiil  liglit,  cajiahlc  of  l^^ing  dere^ 
loped  by  the  ht^at  of  a  candle,  might  have  mmie  usi'hil  a ppli coition.  *'  In 
order  to  obtain  some  ukfomialioii  on  this  pointy  1  preimred  three  or 
four  pieces  of  wood  terminateil  by  ihe  whitt?  maifes  of  abjorbed  lime, 
and  placed  ibe&e  iimss«9  so  a**  to  rem  ft  in  iteur  the  drcunjfiertfncc  of  iht 
Hume  of  a  caadle.  In  thh  ^huatiou  tltey  Yielded  iW  brilliant  light  al- 
ready described^  and  lastett,  without  any  cipparetit  diniinntion^  for  more 
than  two  hours,  i  next  prepared  a  very  iliin  slrce  of'clialk,  aud  haviug 
held  it  in  the  flame  of  ibe  catidle,  I  found  tliut  it  rlid  not  give  the  luime 
brilliant  light  as  the  absorbed  lime.  Upon  exposing  Itj  however,  to  the 
heat  of  the  btoiv-pipe,  it  emitted  the  same  white  aud  dazzling  light 
which  baa  already  been  deM^rlbed.'* 

BCCLiI* 

Effects  of  these  Sodstances  on  Iabashehr, 

In  order  to  observe  if  the  minute  particles  of  the  Lime 
and  the  Magnesia  would  remain  in  the  j^ores  of  the  Taba- 
sheer^  and  give  out  their  li^ht  when  laid  upon  a  hot  iron ; 
1  took  two  piece*  of  this  substant'e,  and  having  discharged 
their  natural  phosphorescence^  by  exjwsing  them  to  a  high 
degree  of  heat,  I  jdaced  one  of  them  m  Lime-water,  and  t)«e 
other  in  a  nolulion  of  Sulphate  of  Magnesia.  When  the 
pieces  of  Tabasheer  were  dry,  I  then  put  them  upon  a  hot 
iron,  and  found  that  the  piece  which  had  been  placed  tit 
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the  Lime-water  was  conaideraUy  phosphorescent,  whikt  that 
which  was  immersed  in  the  magnesian  solution,  gare  out 
no  light  at  all. 


ANIMAL  PHOSPHORESCENCB. 

The  Glow-worm,  and  some  other  luminous  insects,  are  too 
well  known  to  require  description.  The  phosphorescent  ap- 
pearance of  these  animals  has  often  been  a  source  of  surprise 
to  the  inexp^erienced,  who  are  not  aware  that  it  proceeds  from 
their  organization.  In  many  parts  of  Amenca,  a  similar, 
luminous  appearance  proceeds  from  an  insect  called  the 
Lightning  Bug,  which  is  very  comi^pon  in  the  fields,  and  on 
the  highways. 

That  lignt  occasionally  proceeds  from  putrescent  animal 
and  vegetable  substances,  as  well  as  from  living  glow-worms, 
&C.  was  noticed  by  Aristotle.  Columba,  long  after,  observed 
that  several  insects  emitted  light,  and  that  such  light  is  not 
extinguished  immediately  upon  the  death  of  the  animal.  But 
the  first  distinct  account  of  light  proceeding  from  putrescent 
animal  flesh,  is  that  of  three  Roman  youths,  residing  at 
Padua,  who  had  bought  a  lamb,  and  haa  eaten  part  of  it  on 
Easter-day,  149^:  several  pieces  of  the  remainder,  which  they 
kept  till  the  day  following,  shone  when  they  were  casually 
viewed  in  the  dark.  Part  of  this  luminous  flesh  was  imme- 
diately sent  to  Aquapendentc,  the  Professor  of  Anatomy  in 
that  city.  He  observed,  that  both  the  lean  and  the  fat  of 
this  meat  shone  with  a  whitish  kind  of  light,  and  also,  that 
some  pieces  of  kid^s  flesh,  which  happened  to  have  lain  in* 
contact  with  it,  were  luminous ;  as  well  as  the  fingers  and 
other  parts  of  the  bodies  of  those  persons  who  touched  it. 
Those  parts,  he  observed,  shone  most,  which  were  soft  to  the 
touch,  and  seemed  to  be  transparent  in  candle-light ;  but 
where  the  flesh  was  tliick  and  solid,  or  where  a  bone  was  near 
the  out&ide,  it  did  not  shine. 

Thomas  Bartholin  mentions  four  kinds  of  luminous^  in- 
sects, two  of  which  were  possessed  of  wings,  and  two  wind- 
less, or  apterous.  He  also  takes  notice  of  one  instance,  mi 
which  this  li^ht  was  observed  to  issue  from  dead  matter. 
This  happened  at  Montpelier  in  1641.  An  old  woman  had 
bought  a  piece  of  flesh  in  the  market,  intending  to  make  uaa 
of  it  on  the  following  day  ;  but  happening  not  to  be  able  to 
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well  that  nfgiit,  and  her  bed  and  pantry  bein^Hwne 
'  room,  she  observed  so  much  light  come  from  the  flesh, 
as  to  illuminate  all  the  place  where  it  hung.  A  part  of  tlijs 
luminous  flesh  was  carried  as  a  curiosity  to  the  Doke  of 
Conde,  Governor  of  the  place,  who  viewed  it  for  several  hours 
with  astonishment. 

This  light  was  observed  to  be  whitish ;  and  not  to  cover 
the  whole  surface  of  the  flesh,  hot  certain  parts  only,  as  if 
ffems,  of  unequal  splendour,  had  been  scattered  over  it  Thii 
flesh  was  kept  till  it  began  to  putrefy^  when  the  light  vanish- 
ed ;  which,  as  some  religious  people  fancied,  it  did  in  tft^ 
form  of  a  cross. 

Boyle  tried  the  effect  of  his  air-pump  upon  these  luminoui 
sutjstances ;  and  found  that  the  light  of  rotten  wood  was  ex- 
tinguished in  vacuo,  and  revived  again  on  the  admission  of 
the  air,  even  after  a  long  continuance  in  vacuo. 

Among  other  things^  he  observed,  that  this  light  continued 
'  ^a  long  time,  when  a  piece  of  the  wood  was  put  into  a  very 
■mall  glass,  hermetically  sealed  ;  and  it  made  no  difference 
when  this  tube  which  contained  the  wood  was  put  into  an 
exhausted  receiver.  This  he  also  observed  with  respect  to  a 
luminous  fish,  which  he  put  into  water,  and  plaoea  in  the 
same  circumstances*  He  found,  that  the  light  of  shining 
fishes  had  properties  in  common  with  these  of  shining  wood; 
but  the  latter,  he  says,  was  presently  quenched  by  ti'mter, 
spirit  of  wine,  a  great  variety  of  saline  mixtures,  and  bv  other 
fluids.  Water,  however,  did  not  qut'ucli  all  the  light  of 
some  shining  veal,  though  spirit  of  witic  destroyed  it. 

In  general,  he  made  use  of  whitings,  finding  them  tlie  fit- 
test for  his  purpose.  In  a  discourse  upon  this  subject  at  the 
Royal  Society,  in  1681,  he  asserted,  that,  of  all  fishy  sub- 
stances, the  eggs  of  lobsters,  after  they  had  lieen  boiled,  shone 
the  brightest. 

Among  other  things,  Mr.  Boyle  observes,  thai  extreme  eold 
extinguisljes  Uie  Jiglit  of  shining  wood,  as  appeared  when  a 
piece  of  it  was  put  into  a  glas*  tube,  and  held  in  a  frigorific 
mixture;  a  fact  which  minutely  agrees  with  Dr,  Hulmes' 
more  modern  experiments  upjn  dead  aiiiinal  matter.  He 
also  ibunJ  that  rotten  wixkI  did  not  waste  itself  by  shining, 
and  that  the'  application  of  a  Uiermonieter  to  it,  did  not  da»* 
cover  the  least  degree  of  heat. 
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DrCLIII. 
LUHIHOUI  AppEAKaNCES  OF  THE  PhLOAS* 

The  •hell-fish  calletl  Phloas,  wlikh  forms  for  itself  ho!es  in 
various  k'mds  of  stone,  Sec.  was  one  of  the  earliest  subjects  of 
attention.  That  this  fish  is  luminous  was  noticed  bj  PJiny; 
who  observcsj  that  it  shines  in  the  mouth  of  the  person  wno 
eats  it,  andj  if  it  touch  his  hands  or  clothes,  makes  them  lu- 
mitious.  He  also  says,  that  the  light  depends  upon  its  mois- 
ture, 

Reaumur  observes,  that,  while  other  fishes  give  hght  when 
they  tend  to  putrescence,  this  is  more  luminous  in  proportion 
to  its  being  fresh  ;  that  when  it  is  dried,  its  hght  will  revive, 
if  moistened  either  with  fresh,  or  saltwater;  but  that  brandy 
immediately  extinguishes  it.  He  endeavoured  to  make  this 
light  permanent,  but  none  of  his  schemes  sueceeded. 

Beccaria  observed,  tliat  ttiough  this  fish  ceased  to  shine 
when  it  was  ptitrid ;  yet  that  in  its  most  putrid  state,  it  would 
riiine,  and  make  the  waters  in  which  it  was  immei*sed  lumin- 
ous, wlien  they  were  agitated.  Galeati  and  Monti  found, 
that  wine  or  vinegar  extmguished  this  light :  that  in  common 
€^1  it  contimieil  sonic  days ;  but  in  rectified  spirit  of  wine^  or 
urine,  hardly  a  minute. 

In  order  to  observe  in  what  manner  this  light  was  affected 
by  different  degrees  of  heal,  they  made  use  of  Keaumurs 
thermometer ;  and  found,  that  water  rendered  himinous  by 
these  fishes,  enereased  in  light  till  the  heat  arrived  to  45  tle- 
grees ;  but,  that  it  then  became  suddenly  extinctj  and  could 
not  be  revived. 

Obsfrvattoas,  In  llie  experiments  of  Beccaria,  a  solutiiin  of  ss&  salt 
tucrcased  the  tight  of  the  himinous  water,  a  sokitioii  of  nitre  did  not  m- 
etexLie  it  quite  so  much ;  sal-ammoniac  diminished  k  a  little  ;  oil  of  tar- 
tar nearly  extiii^uiiihed  it ;  and  the  adds  entirely.  Thii  water  poiirt-rt 
u(K)n  fresh  calcitied  gypsum,  rock  crystal,  ceruss,  or  sii^itr,  beoam<*  itiojre 
iumiiiouH.  He  al*o  tried  the  effect »»  of  it  when  poured  upon  varioim 
other  substances;  bnt  there  was  nothing  very  remanltflhle  m  them. 
Afterwards^  using  luminous  milk,  he  found  that  oU  of  vitriol  extingutsli^ 
ed  the  lights  but  that  oil  of  tartar  increased  it. 

DCCLIV 

Effects  of  this  Light  €pok  CotouRi. 
Jfeocoria  had  tlie  curiosity  to  try  how  difFerently-co loured 
il]lli^ance&  were  affected  by  this  kind  of  %ht ;  oiid   hnvrng^ 
for  this  purpose,  dipped  several  riblx)ii»  in  it^  fthe  white 
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came  out  the  brightest ;  next  to  this  was  the  yellow ;  and 
then  the  green ;  the  other  colours  could  hardly  be  perceived. 
He  then  dipped  boards  painted  with  the  different  colours, 
and  also  glass  tubes,  filled  with  substances  of  different  Jdo- 
loors,  in  water  rendered  luminous  by  fishes.  In  both  these 
cases,  the  red  was  hardly  visible,  the  yellow  was  the  bright- 
est, and  the  violet  the '^dullest  But  on  the  boards,  the 
bhie  was  nearly  ec^ual  to  the  yellow,  and  the  green  more 
knguid ;  whereas  m  the  glasses,  the  blue  was  inferior  to 
the  green. 

DCCLV. 

Luminous  Appbarancb  of   the   Phloaoes 
In  MUky  ctnd  Honey. 

Of  all  the  liquors  into  which  he  put  the  Phloades^  Milk, 
was  rendered  the  most  luminous.  A  single  Phloas  made 
seven  ounces  of  Milk  so  luminous^  that  the  faces  of  persons 
might  be  distinguished  by  it;  and  it  looked  as  if  it  was 
transparent. 

Air  appeared  to  be  necessary  to  this  light ;  for  when  Bec- 
caria  put  the  luminous  Milk  into  glass  tubes,  no  agitation 
woula  make  it  hhine,  unless  bubbles  of  air  were  mixed  with 
it.  Monti  and  Galeati  found,  that,  in  an  exhausted  receiv- 
er, the  Phloas  lost  its  light,  but  the  water  was  sometimes 
made  more  luminous;  which  they  ascribed  to  the  rising 
of  bubbles  of  air  through  it. 

Beccaria,  as  well  as  Reaumur,  had  many  schemes  to  ren- 
der the  light  of  these  Phioades  permanent.  For  this  pur- 
pose, he  kneaded  the  juice  into  a  kind  of  paste  with  nour, 
and  found  that  it  would  give  light  when  it  was  immersed  in 
warm  water ;  but  it  answered  best  to  preserve  the  fish  in 
Honey.  By  any  other  method  of  preservation,  the  pro- 
perty of  becoming  luminous  would  not  continue  longer 
than  six  months,  but  in  honey  it  lasted  above  a  year ;  and 
then  it  would,  when  plunged  in  warm  water,  give  a&  much 
li^t  as  ever  it  had  done. 

DCCLVI. 

Luminous  Appeabakce  of  Fish,  in  Sea  Watkb. 

From  some  experiments  made  by  Mr.  Canton,  he  con- 
cludes, that  the  luminousness  of  sea^water  is  owing  to  the 
iKmy,  and  other  putrescent  substances,  which  it  conti^s. 
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He  put  a  small  fresh  Whitiog  into  a  gallon  of  sea- water, 

in  a  pan  about  fourteen  inches  in  diameter ;  and  took  notice 
that  neither  the  Whiting  nor  the  water,  when  agitated,  gave 
any  hght.  A  Fahrenheit's  thennometef,  in  the  cellar  where 
the  pan  was  placed,  stood  at  54**,  Next  night,  that  part 
of  tlie  fish  which  was  even  with  the  surface  of  the  water  was 
luminous,  but  the  water  itself  was  dark*  He  drew  the  end 
of  a  stick  through  it,  from  one  side  of  the  pan  to  the  other, 
and  the  water  ap|>cared  luminous  behind  the  stick  all  the 
way,  but  gave  hght  only  where  it  wa§  disturbed.  When 
all  the  water  was  stirrea,  the  whole  became  luminous,  and 
appeared  like  milk,  givins^  a  considerable  degree  of  light  to 
the  side  of  the  pan  ;  and  it  continued  to  do  so  for  some 
time  after  it  was  at  rest.  The  water  was  most  luminous 
when  the  fiih  had  been  in  it  al>out  twenty-eight  hours ;  but 
would  not  give  any  light  by  being  stirretf,  after  it  had  been 
in  it  three  days. 

0CCLTI1. 
COMPARISOK    IN    THE  EFFECTS     OF    FrESH    WaTBI    AND 

Sea   IVuter  on  Fi^h, 

He  put  a  gallon  of  fresh  water  into  one  pan,  and  an 
equal  qiiantity  of  sea- water  into  another ;  and  into  each,  he 
put  a  fresh  herring  of  about  three  ounces  in  weight.  The 
next  night,  the  whole  surface  of  the  sea-water  was  luminous, 
without  being  stirred ;  but  it  was  much  more  so  when  it  was 
put  into  motion.  The  upper  part  of  the  herring,  which  was 
considerably  below  the  surface  of  the  water,  was  also  very 
bright :  at  the  same  time,  the  fresh  water,  and  the  fish  that 
was  in  it,  were  quite  dark.  ^Fhere  were  several  bright  lu- 
minous spots  on  different  parts  of  the  surface  of  the  sea-water; 
and  the  wliole,  when  viewed  by  the  light  of  a  candle,  seem- 
ed covered  uith  a  greasy  scum.  Tlie  third  night,  the  light 
of  the  sea-water,  while  at  rest,  was  very  little,  if  at  all,  less 
than  before  ;  but  wlien  stirred,  its  light  was  bo  great  as  to 
discover  tlie  time  by  a  watch,  and  the  fish  in  it  appeared  as 
a  dark  substance.  After  this,  its  light  was  CTidently  decrease 
ing,  but  was  not  quite  gone  before  the  7th  nights  The  fresh 
water  and  the  fish  in  it.  were  oerfectlv  dark  during  the  whole 
time,     Th 


the  fish  in  it,  were  perfectly  dark  during  the  w 
le  thermometer  was  generally  above  60  , 


DCCLVni. 

Effects  of  a  Solution  of  Salt  vs  Wateb. 
The  preceding  experiments  were  made  ^with  lea-'WAter ; 
c  c 
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but  be  DOW  made  ii&e  of  fresh  water,  iiUo  which  he  [>ut 
oommon,  or  sea-salt ;  till  he  tbuiid  by  art  hydrometer,  that  it 
was  of  Hie  same  specific  gravity  with  the  sea-water ;  and, 
at  the  same  time,  io  another  gallon  of  water^  he  dissolved 
two  pounds  of  salt :  into  each  of  these  waters  he  put  a  small 
freah  herring.  The  next  evening,  the  whole  surface  of  the 
iirtificial  sea- water  was  luminous  without  being  stirred  ;  but 
gave  much  more  light  when  it  was  disturbed.  It  appeared 
exactly  like  tlie  real  sea-water  in  the  preceding  experiment; 
its  light  lasted  about  the  same  time,  and  went  off  in  the 
mane  manner.  The  other  water,  whicli  was  almost  as  saU 
as  it  could  he  made,  never  gave  any  light.  The  herring 
which  was  taken  out  of  it  on  the  seventh  night,  and  washed 
from  its  salt,  was  found  firm  and  sweet;  but  the  other  her- 
ring Was  very  soft  and  putrid,  much  more  so  than  that 
which  had  been  kept  as  long  in  fresh  water.  If  a  herring, 
in  warm  weather,  be  put  into  ten  gallons  of  artificial  sea- 
water,  insteatl  of  one,  the  water,  he  says,  will  still  become 
luminous,  but  its  light  will  not  be  so  strong. 

OhMervations.  Mr.  Canton  ob&erves,  that  though  the  gfeateat  iummer 
heal  k  well  known  to  promote  pulrefactbn,  jet  twenty  degrtea  nwiv 
than  tliat  of  the  hutnan  blood  neems  to  hinder  it.  For,  putting  a  small 
pifice  of  luminous  fi»h  into  a  thin  gkss  ball,  be  found,  that  water  of 
the  heat  of  liB*  would  exthigwish  its  light  iti  lets  than  half  a  noiniUe ; 
that,  on  taking  il  out  of  tha  water,  it  would  begin  to  recover  its  liglu 
in  about  ten  seconds;  but  it  was  never  afterwards  soluight  aft  before. 

Mr.  Canton  obterved^  that  several  kinds  of  river  fish  cuuld  not  be 
made  to  give  nght>  in  the  same  ctKumstances  in  which  any  sea-fish 
became  luminous-  He  sayt,  however,  that  a  pitce  of  carp  made  the 
water  rerv  luminous,  though  the  outside,  or  scaly  part  of  it,  did  iiol 
shine  at  all. 

For  the  convenience  of  those  petions  who  may  choose  to  reneat  his 
eKperiments,  be  obstrreSj  that  artilicial  sca-wuter  may  be  made  with- 
out the  use  of  an  hydrometer,  viz*  by  llie  proportion  of  four  ounces 
atoirdupoise  of  salt,  to  seven  pints  (wine-measure)  of  water. 

LUMINOUS   APPEARANCES    OF    THE    SEA. 

That  the  sea  is  sometimes  Inminou!!^  espectally  when  it  is  put  In  mo- 
tion by  the  dashing  of  oars,  or  by  beating  against  a  ship,  has  been  ob- 
served with  admiration  by  a  i^reat  number  of  pursons.  Mr.  Boyle, 
«Aer  reciting  all  the  circumstances  of  this  appearance,  as  far  as  hecoidd 
collect  them  from  the  accounts  of  navigators;  us  its  iierng  extended  «i 
far  as  the  eye  couhl  reach  ;  at  other  times  being  vis-ible  only  wbea 
the  water  was  dashed  against  some  other  body ;  that,  in  some  seas, 
this  phenomenon  U  accompanied  by  *ome  particular  winds,  but  not  in 
others  ;  and  that  sometimes  one  part  of  the  sea  will  he  luminous,  wlieii 
anoiber-part,  not  fjs^  fmm  it,  will  not  he  so;  ctincludes,  tiiat  he  could 
not  hulp  suspecting   that  these  odd  phonomena,  beIong;ing    lo    great 
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m&ues  of  wf^tur,  were  in  some  degree  owing  to  some  cosmtcat  law  of 
the  lerrestrial  globe,  or  of  the  planetary  vortex. 

Father  Botirzes,  in  his  voyage  to  the  Indies,  in  1704,  look  particular 
notice  of  the  luminous  appearance  of  the  aea.  The  light  was  aometiitief 
80  greal,  that  he  couhl  easily  read  ihe  title  of  a  book  by  it,  though  h« 
was  nine  or  ten  feet  from  ihe  tiurfiice  of  the  water.  tSometimeSg  he 
could  easily  distin^uiRh,  in  the  wake  of  the  shipt  the  particles  that  were 
luminous  from  those  that  were  not ;  ami  they  appeared  not  to  be  all  of 
the  same  figure*  Some  of  them  were  like  points  of  light,  ajid  others 
Buch  at  stars  appear  to  the  naked  eye»  Sume  of  them  were  like  globe«, 
of  a  line  or  two  in  diameter ;  and  others  as  big  as  a  person*^  head* 
Sonietimei  they  formed  themselves  into  fi^uares  of  three  or  four  inchea 
long',  and  one  or  two  broad.  Sometimes  bU  these  different  figures  wens 
vitiible  at  the  same  time;  and  sometimes  there  were  what  he  calli  vor- 
tices of  lighti  which  at  oi  e  particular  lime,  appeared  and  difappeared 
Hke  tla:ih(?.H  uf  lighlning. 

Nor  did  otdy  the  wake  of  the  ship  producL-  this  Hj^ht ;  but  fishes  also, 
in  swimming,  Uft  so  Inmin'Uis  a  truck  behind  them,  that  both  theit 
iise  and  species  might  be  distisfguished  by  it.  When  fie  took  some  of 
the  Wiiter  out  of  the  seat  and  stirred  it  with  bis  hamf,  in  the  dark,  he 
always  saw  i:i  it  an  infinite  nuinbt^r  of  bright  particles:  the  same  ap-* 
pearai-ce  was  exhibited  when  hi*  dipped  a  piece  of  linen  hi  the  sea,  and 
wrung  it  in  a  durk  place,  even  though  it  was  half  dry ;  and  he  observed 
that  when  ihe  <>parkle8  fell  upon  aTiy  thing  that  was  solid,  it  would 
continue  shining  for  some  hours  together. 

Thiii  Father  observes,  that  it  depends  very  much  upon  the  quality  of 
the  water  ;  and  he  \fras  prelty  5^uie  that  this  light  ii  the  greatest  when 
the  water  is  fatteMj  and  fidlest  of  foam.  For  in  the  main  sea,  he  says^ 
the  water  is  not  every  where  equally  pure;  and  that  sometimes,  if  liMeti 
be  dipped  in  the  sea,  it  ia  vlamnnf  when  it  is  drawn  tip  again  :  and  he 
tiften  observefl,  that  when  the  wakcr  of  the  ship  wa5  the  brightest,  the 
water  was  the  most  fat  itnd  ^tutin^us\  and  thrtt  rineu  moistened  with  it 
produced  a  great  deal  of  light,  if  it  was  stirred  or  motf^ed  briskly.  De» 
fides,  in  some  psirts  of  the  sea,  he  saw  a  substance  like  saw-dust, 
Bometimt-s  red  yiid  sometimes  yellow;  and  when  he  drew  up  Ihe  water 
hi  those  places,  it  was  viscous  and  glutinous.  The  sailorH  told  him, 
that  it  was  the  spawn  of  whales:  that  there  are  great  quantities  of  it 
in  the  north ;  and  that  sometimes,  in  the  night,  they  appeared  all 
over  of  a  bright  light,  without  behig  put  in  mo^on  by  any  vessel  or 
fish  passing  by  them. 

As  a  confirmation  of  the  justness  of  this  conjecture,  that  the  more 
glutinons  the  sea  water  is,  the  more  it  is  disposea  to  become  luminous  ; 
be  observes,  that,  one  day^  ihey  took  a  fish  chilled  boniie,  the  inside  of 
tbf  mouth  of  which  was  yo  lutninous^  that,  without  any  other  lights 
he  coukl  read  t!ie  same  characters  which  he  had  betbre  read  by  the 
light  in  the  wake  of  the  ship ;  and  the  mouth  nf  this  fish  was  full  of  « 
viscous  matter,  which,  when  it  wns  ruhhed  upt^i  a  piece  of  wood, 
made  it,  immediately,  all  o^-er  lumhiousi  though^  wdien  the  moisture  waf 
dried  up,  the  li^ht  was  extinguished. 

The  abb**  Nollet  wns  much  struck  with  the  Juminouinesa  of  th« 
Bea  when  he  was  at  Venice  in  1749;  and  concluded  that  it  was  oc- 
casioned by  a  shining  insert*  Having  eiamlned  the  water  very 
often,  he^  at  length,  did  fiml  a   am^dl  insect,    which  he  particularly 
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deRcribef  ;  a  ml  to  whicd  h«  altribuCei  the  light.  The  sam^  hfpotliMii 
also  occurred  to  JM.  Viaiieflt,  professor  of  incnlicine  in  CKiogtfiB,  ntmr 
Venice  ;  mnil  both  he  and  M.  Grizetl'mi^  a  pbjsidan  in  Venice*  hate 
given  drawings  of  the  insects  from  which  Uiey  baagioed  ^tlus  light  to 
proceed. 

The  ahb^  was  the  mort!  confirtned  in  his  hypotheBia,  by  observingp 
»ome  time  after^  the  motion  of  floine  lummous  particlei  in  the  sea.  For^ 
goii^g  into  the  water,  and  keeping  his  bead  juat  above  the  surface,  he 
•aw  them  dart  from  the  bottom^  which  was  coveretl  with  weedii,  to  tlie 
t«p,  in  a  manner  which  he  thought  rery  much  resembled  the  moUonji  of 
iniiect.<; ;  though,  when  he  endenA-onred  to  catch  them,  he  only  fcniiul 
frome  hnninous  spots  upon  his  hdiidkerciuef^  which  were  enlargetl  when 
he  presst^d  them  with  lib  fjii^jer* 

M,  Le  Roi,  making  a  vojiigc  t>n  the  Mediterranean,  look  notice,  that 
m  the  day-time  the  prow  of  the  ship,  iii  motion,  threw  up  many  sinaU 
particles,  whichi  fa) hug  upon  the  water,  rolled  i^pon  the  surlact*  of  tht 
iea  for  a  few  secondii  before  they  mixed  with  it ;  and  in  the  night,  the 
fam*  particles,  as  he  conch ided,  hail  the  Bppt?a ranee  of  tire»  Taking  a 
quantity  of  the  water,  thv  same  small  sparks  appeared  whenever  it  wua 
agitated ;  but  every  siiccesftive  agitation  produced  a  leas  effect  than  the 
preceding,  except  after  being  sufFercd  to  rest  a  short  time  ;  for  then,  a 
fresh  agitation  would  make  it  almost  as  himinoits  as  the  (irst.  This 
water  be  obaerved,  retained  itis  pro[iertj  of  shining  by  agitation  for  a  day 
or  two ;  but  it  disappeared  immediately  ou,be«iig  set  on  the  fire,  though 
it  was  not  made  to  oc^h 

M.  Dageleti  a  French  astronomer,  who  returned  from  the  Term 
Australis  tn  the  year  1774,  brought  with  him  several  kinds  of  worms, 
which  shone  in  water,  when  ict  in  motion ;  and  M*  Rigaud  affirmf<i 
(hat  the  luminous  surface  of  the  sea,  from  the  port  oi  Brest,  to  the 
Antilles,  contains  an  immense  quantity  of  htili',  rounds  shining  Polypi. 
Other  learned  men  who  acknowledge  the  existence  of  these  luminotta 
fuumals,  canijot  be  persuaded  to  consider  them  as  the  cause  of  all  the 
iight  and  Fcintiilation  tliat  appear  on  the  snrface  of  the  ocean :  tbey 
think  that  such  phenomena  proceetl  from  putrefaction.  M*  Godhou 
(jublished  some  observations  on  a  iish  culleii  BaniU,  already  mentioned ; 
and  though  he  accurately  destribfcfd  several  of  the  iumitjous  insects  that 
are  fointd  in  sea-water,  he  is,  neverihelesit,  of  opinion,  that  the  scintilla* 
tion,  and  flaming  light  of  the  sea^  proceetl  from  the  oily  and  greasy  sub* 
kta licet  witli,  which  it  iit  Impregnated. 

The  abbt?  Nollet  was  long  of  opinion,  that  the  hght  of  the  sea  pro- 
ceeded from  electricity ;  tliuugh  he  afterwards  seemetl  inclined  to  think, 
that  this  phenomenon  was  caused  by  small  animals,  either  by  tbelr  lu- 
minous aspect^  or  at  least  by  some  liquor,  ordlhivia,  which  they  emitted. 
He  did  not,  however,  exclude  other  causes  ^  among  the*e,  the  spawn  or 
fry  of  fish  deserves  to  be  noticed.  M.  Dagelet,  sailing  into  the  bay  of 
Antogilp  in  tlje  island  of  Madagascar,  obscrTed  a  prodigious  (}uant)ty  of 
fry,  which  covered  the  surface  of  ihe  sea^  above  a  mile  in  length,  and 
which  lie,  at  first,  took  f»r  baiik^  of  sand,  on  account  of  their  colour; 
they  exhaled  a  disagreeable  odoitr,  and  the  sea  had  appeared  with  ufi» 
common  splendour  some  days  before.  The  same  accurate  obaerrert 
nercerring  the  sea  remarkably  luminous,  in  the  road  to  the  Cape  of  Good 
Hop^  during  a  perfect  calm,  remarked,  that  the  oars  of  the  canoes  pc*- 
flucca  a  whitish  ai^  pearly  kiiRl  of  lustre;  when  he  took  in  his  ' 
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the  water  which  conlainetl  these  phosphoric  he  iliseeriied  m  it,  for  some 
miiiuteSj  globules  of  light  aa  large  as  the  headn  of  piiis.  When  he  preu* 
ed  these  jylob»ile«,  they  apjieared,  to  his  touch,  like  a  soft  and  thin  pidp  ; 
and  some  days  nftcr,  the  sea  was  cov^ered,  ttear  the  coagts,  with  whole 
hanks  of  thcsu  little  lish,  in  iiinumerahle  multiludet.  The  followhig 
f^gnrcA  represent  Kections  of  thuse  iniltnalciilic. 


M,  I'ermi,  on  hl»  voyage  to  i]ie  Isfe  of  France,  observed  the  PvroiortM 
Aflanika  between  ihree  i>r  fnur  de^^reea  of  north  latitude.  Iti  pnospho* 
rescence  rei^lern  it  the  moi^t  hoaulitul  of  the  zoophile*),  and  its  orfaniza* 
tion  is  moHt  Mngfdar.  The  ilarkiiess  waei  iiitens^f  when  it  wai«  firnt  dis- 
co verc<  I ;  the  wind  blew  violently,  and  the  progress  of  the  vessel  was 
rapid.  On  a  smlden  there  appeared,  at  some  distance,  a  vasi  sheet  of 
phosphorus  floating  on  the  waves,  llie  vessel  having  passed  through 
this  inflamed  part  of  the  sea,  the  crew  discovered  that  the  light  wai 
occasioned  by  an  immens^^  inimher  of  ^mall  ainmals,  which  swam  at 
different  depths,  and  8ssun:ieil  various  forms.  Those  which  w^re  deepest 
were  like  red-hot  cannon  balls ;  whilst  those  on  the  £(urface  renemhled 
cylinders  of  red-hot  iron.  Some  of  thein  were  caught,  and  were  fmmd 
to  vary  in  siz^  from  three  to  seven  inches.  The  exterior  surface  of  the 
animal  was  bristled  %vith  ublong  tuhcrcles,  shining  like  chumond^j :  these 
seemed  to  be  the  nrincipal  seat  of  this  wonderful  phosphoreFcetice.  In 
the  inside,  also,  tnere  appeared  a  multitude  of  oblong  narrow  gland i, 
which  possessed  the  phosphoric  c|uality  in  a  high  degree*  The  colour 
of  these  animal£»  when  in  repose^  js  opal  yellow  mixed  with  green  ;  but 
on  tlie  slightest  movement  of  those  sfvon  tan  eons  contractions  which  it 
ciercises,  by  the  least  irritation,  the  animal  inflames,  and  becomes  in- 
stantly like  red^hnt  iron^  of  a  most  brtlJiant  brightness.  As  it  loses  its 
fihosphnrescencej  it  passes  through  ii  number  of  tints  tuccessively,  }iuch 
ait  red»  piirple,  orange,  green,  and  ftznre-blne;^thiH  last  iliBde  is  particu- 
lurly  lively  and  pure, 

A  gentleman,  who  kept  a  journai  of  a  late  voyage  to  Bncnos-Ayres, 
thus  describes  similar  phenomena :  *'  Since  we  came  into  the  warm  la- 
titndes,  we  have  seen  every  night,  principally  when  the  ship  was  going 
faAt  through  the  water,  a  numlwr  of  luminous  bodies,  which  appear  m 
the  size  of  a  man's  fist,  many  of  them  being  fdte  a  red-hot  cannon  ball, 
Inil  of  a  paler  hue.  The  whole  »ea  appears  full  of  them,  and  when 
itiflurbed  by  any  moving  body,  they  instantly  become  luminous.  I  have 
frcfiuently  pulled  them  up,  two  or  three  at  once,  on  a  hook  which  \mxi% 
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overboan!  during  the  night.  They  were  stiJl  lumuiou?,  sboiit  th, 
size  and  shape  of  a  mati  a  finger,  consisting  merely  of  a  skin,  covered 
with  papillffi,  thp  iiislrle  Uews  full  of  water,  which  gave  lliera  ihetr 
shape.       Sea-fish   are    aftc^n   linninouSi    when    bwimtning   during    the 

PltOSPitCmiC  fllETBORS. 

Some  attribute  that  luminous  appearance  which  goet  by  Ihe  name  of 
tffnb  Fatuufi  to  putrefaction.  It  h  observed  in  l>og^y  places,  and  near 
nrers,  though  sometimes  also  In.  dry  places.  By  its  appearatice,  be- 
nighted travtillers  are  said  to  have  been  sometimea  misled  into  marshy 
placesj  bogs,  and  quagmires,  taking  the  light  which  Uiey  saw  before 
them  for  a  candle  at  a  distance.  From  this  seemingly  mischievous 
proptjrty  it  hais  been  Ihought^  by  the  vulgar,  to  be  a  spirit  of  a  tnallg- 
natit  nature,  and  has  been  named,  accordingly,  WiU-wiih-a-whp,  or 
Jack>with-a-laiiihoru ;  for  the  same  reason  also  it  probably  bad  Its 
Latin  name,  i^nit  fatuus. 

This  kind  of  light  is  said  to  be  frequent  about  burying-places,  and 
dung-hills.  Some  countries  are  alio  remarkable  for  it,  as  about  Dulogna, 
in  Italy;  and  stime  parts  ot  Spain  and  Ethii>|jia,  Dol lor  Shaw,  in  his 
Travels  to  lite  Holy  Laud,  says,  that  it  ap(>eareti  in  the  valleys  of  Mount 
Epbraim,  and  attended  him  and  his  company  for  more  than  an  hour. 
Sometimes  it  would  appear  globular,  or  in  tlie  shape  of  tlie  dame  of  a 
candle;  at  others  it  would  spread  to  such  a  degree,  ai  to  involve  ihe 
whole  company  in  a  pale  inoffensive  light,  then  cantract  itself;  antl  sud- 
denly disappear  ;  but  ui  less  than  a  minute  would  appear  again;  some- 
timei  running  bwiiUy  along,  it  wouid  expand  itgeli*  ut  certain  uitervab, 
over  more  than  two  or  three  acres  of  the  adjucenl  mountains.  The  at* 
mosphere,  from  the  beginning  of  the  evenhig,  had  been  remarkably  thick 
and  hazy;  and  the  dew,  us  ihey  felt  it  on  the  bridles  o!  their  horses, 
was  very  clammy  and  iinctuou.R. 

Lights,  resembling  tiie  ignis:  fatuu^,  are  Sf»meliines  to  be  met  with  at 
sea,  skipping  about  die  mas^ts  ami  rigging  oi  sliips  ;  and  Dr.  Shaw  in- 
forms us,  that  he  has  .seen  tlie^e  in  such  weather  as  that  just  mentioned^ 
when  he  satv  the  ignis  fatuus  in  Palestine.  Similar  appearances  have 
been  observed  in  various  other  situations  ;  and  we  are  told  of  one  which 
appeared  about  the  bed  of  a  woman  in  Milan,  Fut  rounding  it,  as 
well  as  her  body,  entirely.  This  light  Aed  from  the  hand  which  ap» 
proached  it ;  but  was,  at  length,  entirely  dispersed  by  the  motion  of 
Ihe  air* 

These  meteors  are  now  considered  as  real  exhalations  from  the  eartli^ 
produced  by  gas,  vapour,  or  some  other  attenuuled  substance,  emanating 
from  Tegetable,  animal,  or  mineral  materials ;  and  combined  with  ihli 
matter  of  licht  or  heat,  or  both,  liiiitcad  of  beitig  dense  or  solid,  they 
are  uniformly  rare  and  subtle;  and,  insteail  of  originating  in  the  loftiest 
regions  of  the  atmosphere,  or  beyonti  its  range ;  are  generated,  for  the 
greater  part,  iu  low  marsliy  plains  or  valleys.  To  the  fearful  aud  super- 
stitious they  are  a  source  of  terror. 

Iu  Italy,  in  Uie  Bolognese  territory,  they  are  so  frequent,  in  the  mo- 
rassy  grounds,  that  they  are  to  he  seen  every  night;  some  of  them  af- 
fording as  much  light  as  a  kindled  torch,  and  others  not  being  larger 
than  the  flame  of  a  candle,  but  all  of  them  so  luminous  as  to  shed  a  lus»< 
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Ire*  Of)  ihe  stirroiindiii^  objects.  They  are  conBlmiUy  in  motion;  Imi 
thh  motion  b  various  uiid  uncertain.  They  sometimei  rise,  and  at 
others  suik,  occ^&ioTially  disappearing  of  a  suddeo,  and  appearing  again 
in  an  instant  in  some  other  place.  They  usually  hover  about  six  feel 
from  the  ground,  diflTerirtg  bo^h  in  li^re  and  size,  and  Apreuding  out, 
and  contracting  themselves,  aiiern^tely.  Sometimes  tBey  break,  to  ap» 
pearance,  into  two  parts ;  soon  after  uniting  again  In  one  body ;  and  at 
iiitervab  float  like  waves^  letting  fall  portions  of  ignited  matter,  lik# 
sparks  from  a  tire.  They  are  more  freauently  observed  in  winter  than 
in  summer,  and  cast  tlie  strongest  ligtt  in  rainy  and  moisi  weather. 
They  exist  mostly  on  the  banks  of  brooks  and  rivtirs,  and  in  morasses ; 
but  are  likewise  seen  on  elevated  grounds,  where  they  are,  ho ir ever,  of 
a  comnaratirtly  diminutive  size, 

„  In  the  month  of  March,  1728,  a  irareUcr  being  in  a  mountaitious  road, 
about  ten  miles  south  of  Bouonia,  perceived,  as  be  approached  the  river 
Rioverde,  between  eight  and  nine  in  the  evening,  a  light  shinitig  very 
brightly  on  some  stones  which  lay  on  the  banks.  It  was  elevated  about 
two  feet  above  them  ;  its  figure  describing  a  paralklopiped,  more  than  a 
foot  in  length,  and  about  six  inches  high,  its  longest  side  lying  parallel 
to  the  horizon*  Its  light  was  so  strone  that  he  could  distinguish  by  it* 
very  plainly,  a  part  of  a  neighbouring  hedge,  and  the  water  in  the  river. 
On  a  near  approach,  ii  changed  from  a  bright  red  to  a  yellowish  colour ; 
and  on  drawing  still  nearer  became  pale  ;  but  when  the  observer  reach- 
ed the  tpot,  It  vaniiihcd.  On  his  stepping  back,  he  not  only  saw  it 
again,  but  found  thitt  the  farther  be  recedcxl,  tlie  stronger  ai^d  more  lu- 
minous it  became.  This  light  was  afterwards  seen  several  time?,  both 
in  spring  and  autumn,  precisely  at  the  same  spot,  and  preserving  the 
iame  shape. 

Ou  the  12th  of  December,  1776,  several  very  remarkable  igiies  fatut 
were  observed  on  tlie  road  to  Bromsgrove,  five  miles  from  Birmingham, 
a  little  before  day4ight.  A  great  many  of  these  lights  were  playitig  in 
au  adjaceiit  field,  in  difTtrent  directions ;  from  some  of  which,  suddenly 
sprang  up  bright  branches  of  light,  resembliug  the  explosion  of  a  rocket, 
filled  witn  many  briirtunt  stars.  In  the  case  of  tbe  latter,  the  discharge 
was  supposed  to  l>e  upward,  or  vertical,  instead  of  taking  the  usual  di* 
rectiou*  The  hedge,  and  the  trees  on  each  aide,  were  strongly  illu- 
minated. This  appearance  continued  a  few  seconds  only,  wben  the 
igttes  fatui  played  as  before.  The  spectator  was  not  sufficiently  near* 
to  obserre  whether  the  apparent  explosions  were  attended  wilb  any 
report. 

In  the  mouth  of  December,  1603,  between  the  24tb,  and  30th,  a  fiery 
eihaliition,  without  doubt  gt^nerated  in  the  same  way  with  the  nieieors 
described  above^  set  tire  to  sixteen  ricks  of  bay,  arid  two  barns  filled 
with  corn  and  hay,  at  the  village  of  Hflrtech,  in  Pembrokeshire,  It 
bad  IrequenOy  Wen  seen  before,  proceeding  from  the  sea,  and  in  these 
instances  lasted  for  a  fortnight,  or  three  weeks.  It  not  only  fired  the 
hay,  but  poisoned  the  grass,  for  the  extent  of  a  mile,  so  as  to  induce  a 
distemper  among  the  cattle.  It  was  a  weak  blue  flame,  easily  extin- 
guished,  and  did  not  in  the  least  burn  any  of  the  men  who  interposed 
their  endeavours  to  save  the  hay ;  although  they  ventured,  not  only 
dose  to  it,  but  sometimes  into  It,  All  the  damage  sustained  happened, 
constajitly.  In  the  night 

Belonging  to  this  class  of  meteors  ia  the  draco  wdans^  &  fiery  exhala- 
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1km,  frequent  in  mtnhj  and  cold  countries.  « It  b  most  ootnmoii  in 
fnmner:  md^  although  principally  seen  playhig  near  the  iMnka  of 
tifcriy  or  in  bom  plaixs ;  still,  it  sometimes  mounts  up  to  a  connder- 
aUe  bnght  in  the  tAr,  to  the  no  small  terror  of  the  amazed  beholders. 
Iti  appearance  is  that  of  an  oblong,  sometimes  roundish,  fierj  bodj, 
#fth  a  long  tail.  It  is  entirely  harmless,  frequently  stickuig  to  me 
iMUDds  and  clothes  of  spectators,  without  doinf  them  the  least  iiyury. 
«^That  curious  phenomenon  obsenred  by  Ilunolwldt  m  South  America, 
caUed  the  Lantern  of  Maracaybo,  is,  undoubtedly,  analogous  to  those 
iBeteon  we  have  been  describing. 
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SPECIFIC  GRAVITY. 


Specific  Gravity  is  the  relative,  eomparative,  or  ap- 
parent gravitjr  in  any  body,  in  respect  to  that  of  an  equal 
~DuIk  or  magnitude  of  another  body;  denoting  that  gravity, 
or  weight,  which  is  peculiar  to  each  species  or  kind  of  body. 

In  mis  sense,  a  body  is  said  to  be  specifically  heavier  than 
another,  when  under  the  same  bulk  it  contains  a  greater 
weight  than  that  other ;  and  reciprocally  the  latter  is  said 
to  be  specifically  lighter  than  the  former.  Thus,  if  there 
are  two  equal  spheres,  each  one  foot  in  diameter ;  the  one 
of  lead,  and  the  other  of  wood  :  since  the  leaden  one  is  found 
heavier  than  the  wooden  one,  it  is  said  to  be  specifically 
heavier ;  and  the  wooden  one  specifically  lighter. 

This  kind  of  gravity  is  by  some  called  relative ;  in  oppo» 
ntion  to  absolute  gravity,  which  increases  in  proportion  to 
the  quantity,  or  mass,  ot  the  body. 

For  Gases,  common  Air  is  the  standard ;  thus  Air  is  said 
to  be  l.OOOO,  and  any  deviation  of  gravity  in  other  Gases, 
is  noted  accordingly :  thus  Hydrogen  Gas  is  0.0732.  Water 
is  the  standard  for  liquids  ana  solids  ;  it  also  is  stated  to  be 
1.0000,  but  on  a  different  scale  Sulphuric  Acid  in  compa- 
rison with  it,  varies  in  gravity,  from  1.700  to  1.900. 

A  body  specifically  heavier  than  a  fluid,  loses  as  much  of 
its  weight  wnen  immersed  in  it,  as  is  eaual  to  the  weight  oi 
a  quantity  of  the  fluid  of  the  same  bulk  or  magnitude. 
Hence,  since  the  specific  gravities  are  as  the  absolute  grayi- 
ties  under  the  same  bulk ;  the  spedfic  gravity  of  the  fluid. 
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will  be  to  ill  at  of  the  body  immersed,  as  the  part  of  th« 
weight  lost  by  the  solid,  is  to  the  whole  weight.  And  hence 
the  specific  gra%'ities  of  fluids  are  as  the  weights  lost  by  the 
same  solid  immersed  io  them. 

As  bodies  spedfically  heavier  than  Water,  when  immersed 
therein,  lose  of  their  absolute  weight  taken  in  the  Air,  what 
an  equal  quantity  of  Water  in  Air  wonld  actually  weigh ; 
consequently,  the  differenct  (ff  the  ttfei^ht  of  any  such  bodtf^ 
taken  Jtrst  in  air^  a  fid  afferwards  in  water  ^  xciU  always  be 
the  JtiMt  weight  of  a  qnantUy  of  icater^  equal  in  bulk  and 
dimensiom  to  those  of  the  bod  if  under  con^iderativn ;  and 
will  beat  ail  times  Jutrhj  comparable  xcith  it. 

This  famous  proposition  was  first  discovered  by  Arcbi- 
M  EDEs,  on  the  following  occWjon.  Hiero,  King  of  Sicily, 
ordered  his  goldsmith  a  certain  Quantity  of  gold  to  make  tne 
erown  royaL  It  was  indectl  well  designed  and  finely  embeU 
hshed  ;  but  the  artist  it  sL-etus  had  made  free  with  some  of 
his  Majesty's  gold,  and  had  substituted  in  its  room  an  eqtjal 
quantity  of  silver,  or  copper.  On  delivery  of  the  work,  9 
suspicion  of  mahpractice  arose  ;  llie  crown  was  orderetl  to 
be  surveyed,  and  the  case  was  referred  to  ARCfnuEDES,  with 
instructions  by  no  means  to  deface  llie  workmanship.  It 
lay  long  before  this  mathematician,  and  the  maker  thouglit 
himself  pretty  secure  of  his  pnyment.  It  happened,  how- 
ever, one  day,  as  the  philosopher  was  stepping  nito  a  bath^ 
that  he  took  notice  that  the  water  rose  in  the  bath  in  pro* 
jxirtion  to  the  part  of  his  Ijody  immersed.  From  this  acci- 
dental observation  Ijc  received  a  hint,  wherewith  he  was  w> 
transported,  that,  he  jumped  out  of  the  bath,  and  ran# 
naked,  about  the  streets  of  Syracuse,  crying  in  a  wild  man- 
ner, EifJi»!«!  Et^>3«al     I  luive  fuund  it !  /  have  found  it! 

In  consequence  of  this  speculation,  he  made  two  masse* 
of  the  same  weight  as  the  crown  ;  one  of  gold,  the  other  of 
silver.  These  he  severally  let  down  carefully  into  a  vessel 
of  water,  wherein  the  lise  of  tlte  fluid  might  easily  be  deter- 
mined by  measure.  Being  of  diJferent  specific  gravities,  tliey 
were,  consequently,  of  different  magnitudes,  and,  on  immer- 
sion took  up  the  room  of  d liferent  quantities  of  water;  by 
compariuCT  these  effects  w^ilh  their  alrsohue  gravities  in  the  air, 
he  bccimie  fully  master  of  the  relation  in  p)int  of  weight, 
which  each  of  these  metals  had  to  water,  and  consequently 
to  eath  other.  He  then  examined  the  crown  in  tlie  same 
manner;  and  by  comparing  his  observations,  he  at  length, 
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detected  the  cheat,  and  accurately*  ascertained  the  quaiititiefl^ 

of  gold  and  silver  which  it  contained. 


DCCLIX. 

The  Specific  Gravity  of  a  Solid,  denotrd  by  the 

Displacemmi  of  IFahr, 

Ta  determine  tlie  specific  gravity  of  solids^  fill  a  phial 
with  water,  and  mark  the  weight  of  the  whole  accurately,  in 
grains.  Now  weigh  100  grains  of  the  substance  to  be  ex- 
aniinedj  and  drop  it  gradually  into  the  water,  in  the  phial. 
The  difference  in  w^eight,  ol'  the  bottle  with  it^  content!* 
now,  and  wlien  it  was  filled  only  widi  water,  will  determine 
the  specific  gravity  of  the  suostance  under  examination. 
For  example,  if  the  hotlle  weighs  40  grains  more  tlian  it  did 
when  it  was  filled  with  water  only,  it  sfiows  that  lOO  grains 
of  tlie  mineral  displace  only  60  grains  of  water;  and,  conse- 
quently, that  it  is  of  nearly  twice  the  specific  gra\ity  of 
water* 

Obtervatlatu.  It  may  here  be  remarked^  thait  there  are  very  fevr^  \( 
njiy,  animals,  of  them&elves*,  specififally  heavier  thin  comrurm  water. 
The  real  iubstances^  uideedf  bolb  ot  animals  and  vej^etables  frequently 
are  »o  :  uud  the  flaiitiii^  of  either  h  ^cvierally  awing  to  the  ct;lb,  or  re- 
ceptacles^ iriter^perstxi  in  them  ;  which  in  the  oiSfe  iirti  iijleil  with  nir  or 
ciil^  and  In  ihe  other  with  air  or  resin:  thf^e  being  all  lighter  will  ttw'im 
in  water.  If  then  llesh  and  bones  are  of  themselves  aomewhal  heavier, 
the  fluub  and  Uie  fat  are  sonnewhat  lighter ;  to  which  it  we  add  the 
Jargt!  c|uanUty  of  air  every  where  included  in  tliese  cells,  they  will  be 
found,  together,  a  good  deal  lighter  tliau  a  comparative  hulii  of  common 
water.  Besides,  as  the  bulk  of  ihe  body  is  capable  of  being  iiicrease<l 
by  diittendhig  the  cbest  in  inspiration,  a  good  t|nanlity  of  air  may  be 
taken  into  it^  and  thh  h  a  farther  advantage  to  the  tloaung  animal. 

It  has  been  tried  by  a  fat  man  of  ordhiary  sl2e,  what  weight  he  could 
bring  up  from  the  bottom  of  the  Thitmes,  to  as  to  have  the  top  of 
hb  fiead  just  appear  above  water.  When  hiu  breast  wai  full  of  air, 
he  was  found  lo  rise  with  thirteen  pouiid;  of  lead,  without  striking  out 
In  the  least  ;  and  two  ounces  more  would  have  kept  him  under  :  but 
when  hb  breast  was  not  distendedj  he  could  bring  up  only  elev'en  pounds 
in  that  manner. 

It  is,  therefore,  difficult  to  conceive  how  people,  not  encumbered 
with  their  clothes^  should  be  so  often  drowned  as  they  are,  against 
their  wills ;  and,  unless  by  struggling  urmrtfullv,  and  admitting  water 
by  their  mouths,  thev  are  suffocated,  the  ibmg  would  seem  impos* 
aible.  One  uuavohlable  disadvantage,  indeed,  tbey  labour  under,  and 
that  is  from  the  sudden  contraction  of  the  warm  air  within  Ihe  body, 
on  its  first  immersion  in  cold  water  ;  to  supply  the  place  of  whicli,  they 
are  apt  to  di&tuid  their  lungs  iuimediately,  and  are  in  a  tnatincr  forced 
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to  gaip  for  bmtli ;  when  meeting  with  a  fluid  too  gross  for  respiratioiT, 
tW  faJl  a  sacrifice  to  their  fears^  for  want  of  that  presence  of  mind 
which  brutes^  whose  apprehenaioiia  of  the  danger  being  leis^  an 
evidently  masters  of. 

BfKTS    FOa    LEAaHISG    TO    SWIM^    BY    UE.  THAHtttm, 

In  a  Lttter  to  a  Friend, 

Dear  Sir. — I  cannot  be  of  opinion  with  jou,  thai  it  is  too  late  ixi  life 
for  you  to  learn  to  iiwirii :  the  river,  near  the  bottom  of  your  garden, 
affords  a  most  convenient  place  for  the  purpose.  And,  as  your  new 
employment  retjuiret  your  beiufl:  often  on  the  water,  of  which  you  have 
sucn  a  dread,  I  think  you  will  do  well  to  make  the  trial ;  nothing  being 
so  likely 'to  remove  those  apprehensions,  as  the  consciousness  of  an  abi* 
lity  to  swim  to  the  jahore  in  case  of  an  accident,  or  of  supporting  your* 
aeff  in  the  water  till  a  boat  could  come  to  lake  you  up. 

I  do  not  know  how  far  corks  or  bbdders  may  be  useful  in  learning  to 
iwitn,  having  never  seen  much  trial  of  them.  Possibly,  they  may  be  of 
service  in  supporting  the  bcxly  while  you  are  learning  what  is  called  the 
stroke^  or  that  miinrier  of  drawing  m  and  strlktng  out  the  hands  and 
feet,  that  is  necessary  to  produce  progressive  motion.  But  you  will  be 
no  swimmer  till  you  c^ii  place  some  confidence  in  the  power  of  the 
water  to  support  you ;  I  would  therefore  advise  your  acquiring  that 
confidence  in  the  first  place,  especially  as  I  have  known  several  persons, 
who,  by  a  little  of  the  praclice  necessary  for  that  purpose,  have  bisensibly 
acquired  the  stroke,  taught  as  it  were  hy  nature. 

The  practice,  I  mean,  is  this  :  chusing  a  place  where  the  water  deep- 
ens graduallyi  walk  coolly  into  it,  till  it  is  up  to  your  breast ;  then  turn 
your  face  routid  to  the  shore,  and  throw  an  egg  into  the  water  between 
you  and  the  shore.  It  will  sink  to  the  bottom,  and  he  easily  seen  there^, 
as  your  water  ts  clear.  It  must  lie  in  the  water  so  deep,  as  that  you  can- 
not  reach  it,  to  take  it  up  hy  diving  for  it.  To  encourage  yourself  in 
order  to  this,  retkct  that  your  progress  will  be  from  deeper  to  shallower 
water;  and  that,  at  any  time,  you  msy,  by  bringing  your  legs  under  jro«i» 
and  standing  on  the  bottom,  raise  your  head  far  anove  the  water.  Then 
plunge  under  it  with  your  eyes  open,  throwing  yourself  towards  the  egg, 
and  ertdeavouring,  hy  the  actions  of  your  hands  nnd  feet  against  the 
water,  to  gst  forward,  till  within  reach  of  it*  In  this  attempt  you  will 
find,  that  the  water  buoys  up  against  your  inclination  ;  that  it  is  not  so 
easy  a  thine  to  sink,  as  you  imagined  ;  and  that  you  camiot,  but  by  active 
force,  get  down  to  the  e^g.  Thus,  yon  ft-el  the'  power  of  the  water  to 
iupport  you,  and  leani  to  confide  in  that  power ;  while  your  endeavours 
to  evercome  it,  and  to  reach  the  egg,  teach  you  the  manner  of  acting  on 
the  water  with  your  feet  and  hands,  which  action  is  afterwards  usctC  in 
swimming,  to  support  your  head  higher  above  water,  or  to  go  forwarcl 
through  it. 

I  would  the  more  earnestly  preas  you  to  the  trial  of  this  method,  be^ 
cause,  though  I  tliink  I  satlslietl  you,  that  your  hotly  is  lighter  than  water, 
and  that  you  might  float  in  it  a  long  time,  with  your  mouui  free  for  breath- 
ing, if  you  would  put  yourself  in  a  proper  posture,  and  would  be  still,  and 
forbear  struggling ;  yet,  till  you  have  obtained  this  exjierimental  confi- 
dence in  the  water,  I  cannot  depend  on  your  having  the  necessary  pre- 
ietice  of  mind  to  recollect  that  poslure,  and  the  directions  I  gave  you 
fetating  to  iL    The  *?tirpri»e  may  put  all  out  of  your  mind.  For,  thougl^ 
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we  ra]ue  ourselfes  on  being  reuonable  knowing  cte&imei,  reason  and 
knowledge  feem,  on  such  occasions,  to  be  of  litUe  uie  to  iia  ;  and  the 
brutei*  to  whom  we  *lfow  acaice  a  glimmering-*  of  either,  appear  to 
h&ve  the  adyanlage  of  U9> 

I  will  J  howeTefj  take  this  opportunity  of  repeating  tho«e  particu- 
lars to  you,  which  I  mentioned  in  our  last  conversation;  e»,  by  peru^ng 
them  at  your  leisure,  you  may,  possibly,  imprint  them  so  on  your  me- 
ntor j,  aSf  on  occation  to  be  of  some  use  to  you< 

Ftntf  That,  though  the  legs,  armsj  and  head  of  a  human  body, 
beini?  solid  parts,  are  something  heavier  than  fresh  water,  yet  *J^,e  trunk, 
particularly  the  upper  part,  from  it?J  holbwness,  is  so  much  lighter  than 
water,  that  the  whole  of  ihe  body  takt*n  together,  is  too  light  to  sink 
wholly  under  water,  but  some  part  will  remain  above,  until  the  lungi 
become  fille<l  with  water :  thiN  happens  from  drawing  water  into  them, 
instead  of  air,  when  a  person,  in  the  fright,  attempta  breathing,  whilst 
the  mouth  and  nostrils  are  under  water. 

flc/(v,  That  the  leps  and  arms  are  specifically  1if(hicr  than  salt  water, 
and  will  be  supported  bv  it ;  so  that  a  human  body  would  not  sink  in 
*alt  water,  thongh  the  lungs  were  filled  as  above^  but  from  the  greater 
specific  gravity  of  the  head. 

3^1^,  That,  therefore,  a  person  throwing  himself  on  his  hack  in  salt 
water,  and  extending  his  firms,  may  easily  lie  so  as  to  keep  his  mouth 
and  noKtrita  free  for  breathing ;  and,  by  a  small  motion  of  bis  hauds^ 
may  prevent  turning,  if  he  should  perceive  any  tendency  to  ii, 

4M/y,  That,  in  fresh  water,  if  a  man  throwi  himself  on  his  back, 
near  the  surface,  he  cannot  long  continue  in  that  situation,  but  by  a 
roper  action  c^f  his  hands  on  the  watetr  If  he  uses  no  such  action,  the 
egs  and  lower  part  of  the  body  will  gradually  sink  till  he  comes  into  an 
upright  position,  in  which  he  will  continue  iuspendcd,  the  hollow  of  tlie 
breast  keeping  the  head  uppermost. 

Sthtiff  But  if,  in  this  erect  position,  the  head  is  kept  upright  abore 
the  shoulders,  as  when  we  stand  on  the  ground,  the  immersion  will,  by 
the  weight  of  that  part  of  the  head  that  is  out  of  the  water,  reach  above 
the  mouth  and  nostrils,  perhaps  a  little  above  the  eyes,  ho  that  a 
man  cannot  long  remain  ituspended  tii  water  with  hln  head  In  that 
position. 

6/A/y,  The  body  continuing  suspended  as  before,  aiul  upright,  if  the 
head  be  jeaned  quite  back,  so  that  the  face  looks  upwards,  (all  the  back 
part  of  it  bettig  under  water,  and  its  weight  consequently  in  a  great 
measure  supported  by  it,)  thu  face  will  remain  above  water  quite  free  for 
breathing,  will  rise  an  inch  higher  every  inspiration,  and  will  sink  »s  much 
every  eipiration,  but  never  so  low  as  that  the  water  may  come  over 
tke  mouth. 

7M/i/,  If,  therefore,  a  person  unacquainted  with  swimming,  and  fall- 
ing accidentally  into  the  water,  could  nave  presence  of  minil  sufficient 
to  avoid  strugglinp  and  plunging,  and  to  let  the  btidy  take  this  natural 
position,  he  might  continue  bug  safe  from  drowning,  till  pt-rbaps  help 
would  come.  For,  as  to  the  cloaths,  their  additional  weight  whiie  im- 
mersed is  very  iticonfciderable,  the  water  sup|)orting  it ;  though,  when 
he  comes  out  of  the  water,  he  would  find  them  very  heavy  indeed.  But, 
as  I  said  before,  I  would  not  advise  you^  or  any  ons,  to  depend  on 
having  this  presence  of  mind  on  such  an  oc4;aston,  but  learn  fairly  to 
Awimp  as  I  witli  all  men  were  taught  to  do  in  their  youth  ;  they  would, 
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on  many  occurrenccf,  be  the  safer  for  having'  that  skiJl ;  atitf  on  ^msttf 
more  be  the  happier,  aa  freer  bom  punhi]  ap prehension s  of  dan^r  ;  to 
tay  nothing  of  Uie  etijoyment  In  so  delightful  and  whoteaome  an  ejcamae. 
Soldiers  particularly  should,  methlnkSj  all  be  taught  to  awiro  ;  it  might 
be  of  frequent  use,  either  in  surpriaing  an  enemy,  or  in  »anng  Ihrinaelre*. 
jlndi  if  I  had  boys  now  to  educate,  I  should  prefer  th'>9e  schoolx  (r»ther 
thhi^s  btfiug  ef|ud)  where  an  opportunity  was  afforded  for  the  attainment 
of  thia  highly  u&el'iili  and  delighted  exercise. — I  am,  tkc. 

B.  FajtHJKUK. 
AccouitT  or  DANiEx'i  Life  PREsaavca. 
The  bmly  of  the  machine,  which  h  double  throughout,  ia  made  of 
ptiabje  water-proof  leather ;  large  enough  to  encircle  the  body  of  the 
wearer,  whos*  head  i*  to  pass  between  two  fixed  straps,  which  lett 
upon  the  shoulder.  The  arms  of  tlie  wearer  pass  through  the  snacet  on 
the  outside  of  the  straps ;  one  on  each  side,  admitting  the  macoioe  un* 
der  them  to  eticircle  the  body  like  a  large  hollow  belt*  The  strap  on  the 
lower  p&rt  of  the  machine  ia  attacbtMl  to  the  back  of  it,  and  by  passing 
betwixt  the  thighs  of  the  wearer,  and  buckling,  bolda  the  machine  aui^ 
ficiently  firm  to  the  body,  without  too  much  pressure  under  the  anoiL 
The  machine  being  thus  fixed,  is  Inflated  with  air  by  the  beater  blowing 
hum  his  lungF,  through  a  cock,  a  sufficient  quantity  of  air  to  fiU  the 
machine,  which  air  is  retained  by  turning  the  stop-cock.  The  machine, 
when  filled  with  air,  will  displace  a  lumcieni  quantity  of  water  to  pre* 
vent  four  persons  &om  sinking  ^uider  water. 

DCCLX* 

To  TiND  THE  Specific  Gbayity  of  a  fluid  or  of  a  Solid. 

On  one  arm  of  a  balance  suspend  a  globe  of  lead  by  m 
fine  thread ;  and  to  the  other  fasten  an  etiual  weight,  which 
may  Just  balance  it  in  the  open  air.  Immerse  the  globe  in 
the  fluid,  and  observe  what  weight  Ijaiances  it  then,  and  con- 
sequently what  weight  is  lost,  which  is  proportional  to  the  spe- 
cific gravity  as  above.  And  thus,  the  pro|X)rtion  of  the  specific 
gravity  of  one  fluid  to  another  is  deterniined  by  immersing 
the  ^lobe  successively  ill  all  the  fluids,  and  observing  the 
weights  lost  in  each,  which  will  be  the  proportions  of  the 
specific  gravities  of  the  fluids  sought. 

Ohservafion.  This  same  operation  determines  also  the  specific  grarity 
of  the  solid  immersed,  whtiber  it  is  a  globe,  or  of  any  other  shape  or 
bulk,  suppoiiing  that  of  the  fluid  known.  For  the  specific  gravity  of  the 
fluid  IS  to  that  of  the  solid,  as  the  weight  lost  ia  to  Uie  whole  weight. 

DCCLXI* 

To  FIND  THE  Specific  Gravitv  of  a  Solid  that  w 
Lighter  than  the  Fluid  in  which  it  is  immersed. 
Annex  to  the  lighter  body  another  that  is  much  header 
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than  the  fluid,  so  that  the  compoimd  mass  may  sink  in  the 
fluid.  Weigh  the  heavier  body  and  the  compound  mass 
separately.  btJth  in  water  and  out  of  it ;  then  find  how  much 
each  loses  in  water,  by  subtracting  its  weight  in  water  from 
its  weight  in  air ;  and  subtract  the  less  of  these  remainders 
from  the  greater. 

HiL'ii,  As  this  last  remainder 

Is  to  the  weight  of  the  light  body  in  air. 

So  is  the  specific  gravity  of  the  fluid 

To  the  specific  gravity  of  that  body. 

OhseTViithnr,  The  object  of  the  hydroBtfitical  baJ aires  \%  to  atr^r- 
tain  the  specific  gravity  oi  mitieral^i  &c.  widiotit  ralcrilation^  It  is  a 
cotfimou  steelyard,  the  shurter  arm  of  which  is  umlivitleJ,  whib  the 
longer  arm  has  engraven  on  »t  a  scafe ;  CTery  diviiion  of  which,  reckon- 
inc^  from  the  extremity  of  the  Hteel-yardj  ie  market!  with  a  number 
wuich  is  the  qiiolient  of  the  length  of  the  whole  scale,  divided  by  the 
dlftfance  of  the  ilivbion  from  the  end.  Thus,  2  is  placed  at  half  the 
l^gth»  3  at  oae-third  of  the  length,  and  so  on,  i;p  to  the  ftpeclBc  gra- 
vity of  platiruim.  When  the  instrnment  h  used,  any  convenient  weight 
is  suspended  by  a  hook  from  tlie  notch  at  the  etid  of  the  longer  arm. 
The  mitieral  is  then  hung  at  the  other  end  by  a  horse-hair,  until  it  ia  in 
equilibrio  with  the  weight.  It  Is  then  immersed  m  water,  without 
changing  itK  place  on  the  steeUyard,  and  an  p(|uilibnnm  i.s  obtained, 
a  iecond  time,  by  slnfling  the  weight  i  and  when  this  is  obtahied,  the 
hook  of  the  lyci^ht  will  puint  out  the  i^pecllic  gravity  on  the  s<:aU% 

Gu]r ton's  gravimeter  h  executed  in  glass,  and  is  of  a  cylindric  form, 
bviiig  that  which  requires  the  smallest  quantity  of  fluid,  and  is  on  that 
account  prtftrahle,  except  so  far  as  it  m  necessary  to  deviate  for  the  se- 
curity of^  a  vertical  position.  It  carries  two  basins  ;  one  of  them  supe* 
rior,  at  the  extremity  of  a  thin  stem  ;  towards  the  middle  of  which  the 
fixed  point  of  immcr&ion  is  marketL  The  other^  or  lower  basin,  ter-i 
minates  in  a  ]ioi!]i;  it  contains  the  balls,  and  is  attached  to  the  cylinder 
by  two  branches.  The  moveable  auapejision  by  means  of  a  hook  has  the 
incoiivenience  of  shortening  the  lever  which  is  to  secure  the  vertical 
poftition. 

The  cylhitler  is  32  millimetres  (0.71  inch)  in  diRmeter  ;  and  2\  centl- 
metres  (6.85  hichL*s)  in  length.  It  carries  in  the  upper  basin  an  addi*^ 
tional  constant  weigljt  of  five  grammes  (115  griiins.)  These  dhntusions 
might  be  increased  so  as  to  render  It  capable  of  receiving  a  much  more 
con:4ideraMe  weiglii ;  but  this  is  unnecesiiary.  M.  Gnytnn  has  added  a 
niece  which  he  calls  the  plongeur,  because  in  fact  it  \s  placed  in  the  lower 
basin  when  usedj  and  is  coiiserjuently  entirely  immersed  in  the  Unid, 
It  la  a  bttlb  of  glass  loaded  with  a  sufiicient  quantity  of  mercury,  in 
order  that  its  total  weight  mey  be  equal  to  the  constant  addillorial  weight 
added  to  the  weight  oi  the  volume  of  water  displaced  by  this  piece.  It 
will  be  readily  underaUjod  that  the  weight  bcijig  determined  at  the  same 
temperature  at  which  the  instnuncnt  was  originally  adjnstedt  it  will 
fcink  to  the  same  mark  on  the  slL-m,  whether  it  i»  loaded  with  a  constant 
additional  weight  hi  the  upper  bafiin,  or  whether  the  effect  of  this  weight 
tie  produced  by  the  additional  piece  in  the  lower  dish* 


40Q  trsciFic  GftATirr* 

■  Tliii  LiitruiiKBt  m^  be  reidDy  couiU  uttcd  by  tuj 

The  i"'*^*"**^  piece  for  the  lower  baan  wID  rcquiie 

h  perfiectlT  agree  with  the  oonatant  upper  wckht,  at  to  the  in- 
Ml  of  the  mstniment.  But  this  object  majtby  csrefiil  aifiait- 
beaaoertained  with  the  utmoet  certainty  aociaocarBcy.    Theliolb 


or0lim,iaforthiapiirpoaey  drawn  out  to  a  fine  point:  ai 
tfchr  of  mercury  is  then  introduced  to  ank  it,  and  tlie  aperture  it  < 
with  a  little  piece  of  wax.  The  bulb  beh^  then  olaoed  m  the  fewer  ba- 
■ID  of  the  instrument,  the  upper  basin  is  to  be  loaded  until  the  mark 
on  the  stem  becomes  accurately  coincident  with  the  surfiMe  of  the 
water.  The  sum  of  the  weights  added  above  is  precisely  equal  to  that 
of  the  qtiaiitttv  of  mercury  necessary  to  be  added  to  that  in  the  glass 
bulb ;  which  done,  nothing  more  is  needed  than  to  seal  the  point  by 
fii^on,  taking  care  not  to  change  its  bulk. 

The  whole  is  rendered  portM>le  by  means  of  a  case,  in  which  all  the 
delicate  paru  are  secured  from  pressure,  and  the  h^rier  parts  sup- 
ported in  such  a  manner  as  to  resist  the  excess  of  motion  they  are  capa- 
ble of  acquiring  by  rirtue  of  their  mass.  This  last  circumstanoe  is 
fretjuently  orerlookeed  by  such  workmen  as  are  employed  in  the  package 
of  instruments ;  whence  it  necessarily  foUows,  that  some  strain  or  hmo' 
ture  must  be  produced  when  matters  of  very  unequal  density  are  ex* 
posed  to  receire  a  common  impulse. 

DCCLXII. 

To  FIND  THE  Specific  Grayitt  of  axt  Solid  bt  the 

GravitneU;f» 

From  the  weight  in  the  upper  dish,  when  the  instrument 
is  ]>ro|)er1y  immersed  in  the  unknown  fluid,  take  the  weight 
which  is  placed  with  the  body  in  the  same  scale,  at  the  uke 
adjustment.  The  remainder  is  the  absolute  weight  of  the 
solid.  Multiply  this  by  the  specific  gra\'ity  of  the  fluid,  and 
reserve  the  product  From  the  additional  weight,  when  the 
body  is  placed  in  the  lower  basin,  take  the  weight  when  it 
was  placed  in  the  upper.  The  remainder  will  be  the  loss 
of  weight  by  immersion.  Divide  the  reserved  product  by 
tlie  loss  of  immersion,  and  the  Quotient  will  be  the  specific 
gravity  of  the  solid,  with  regara  to  distilled  water,  at  the 
standard  temperature  and  pressure. 

DCCLXIII. 

To  FIND  THE  Specific  Gravity  of  a  Fluid  by  the 
Gravimeter, 

To  the  weight  of  the  Gravimeter  add  the  weight  required 
in  the  upper  basin  to  sink  it  in  the  unknown  fluid.  Again, 
to  the  weight  of  the  Gravimeter  add  the  weight  required  in 
the  same  manner  to  sink  it  in  distilled  water.     Divide  the 
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first  sum  by  the  latter^  and  the  quotient  will  be  the  gpecifie 
gravity  of  the  fluid  in  question. 

The  specific  gravities  of  bodies,  of  equal  weight,  are 
reciprocally  proportional  to  the  quantities  of  weight  lost  in 
the  same  miid.  And  hence  is  found  the  ratio  of  me  specific 
gravities  of  solids,  by  weighing  in  the  same  fluids,  «niasses 
Inat  weigh  equally  in  air,  and  noting  the  weights  lost  by 
each.  The  specific  gravities  of  many  kinds  of  Dodies,  both 
solid  and  fluid,  have  been  determined  by  various  authors. 
It  will  be  sufficient  here  to  give  those  that  have  been  deter- 
mined with  the  greatest  certainty.  The  numbers  in  this^ 
table  express  the  number  of  avoirdu poise  ounces  in  a  cubic' 
fx3(t  of  eiich  hoduy  that  of  common  water  being  just  1000 
ounces,  or  62^  lbs. 


TABLE  OF  THE  SPECIFIC  GRAVITIES  OF  DIFFERENT 
BODIES. 


Antimony,  crude     • 

— — —  glass  of 
-  molten    - 

Arsenic,  glass  of,  natural 

— —  molten 

-^—  natiTe  orpiment 

Bi^uth,  molten     - 

— —  native 

— —  ore  of,  in  plumes 

Brass,  cast,  not  hammered 
■  ditto,  wire-drawn 
-  cast,  common 

Cobalt,  molten 

—  blue  glass  of 
Copper^  not  hammered    - 

the  sanne  wire- 
drawn     ... 

ore  of  soft  copper^ 

or  natural  rerdigrease 

Gold,  pure,  of  24  carats, 
melted,  but  not  ham- 
mered      ... 

the  same  hammered 

Parisian  standard,  22 

carats^  not  hammered 

— —  the  same  hammered 

—  guinea  of  Geo.  II. 

—  guinea  of  Geo.  III. 
-^—  Spanish  gold  coin 
Holland  ducats 


MCTALS. 

4.064    Gold,  trinket  staiidard,  20 

4M6            carats,  not  hammered  16.700 

6.702    the  same  hammered  16.775 

3.6»4    Iron,  cast         -        -        •  7.207 

6.763    bar,  either  hardened 

6.462            or  not       -        -        -  7.788 

9.823  Steel,  nei (her  tempered  nor 

9.020            hardened          -        -  7.833 
4.371    —  hardened,    but    not 

8.396            tempered          -       -  7.840 
8.644    —  tempered  and  har^ 

7.824  dened       -        -        <»  7.818 

7.812    ditto,  not  hardened  7.816 

2.441     Iron,  ore  prismatic          -  7.36r 

7.788    ditto,  specular         -  6.21t 

— ^  ditto^  lenticular       -  6j012 

8.878    Lead,  molten          -         -  11.362 

.    ——ore  of,  cubic            -  7U587 

3.672    ditto,  homed           -  6.072 

—  ore  of  black  lead     -  6.746 

ditto,  white  lead     -  4.069 

19.268    — ^  ditto,  vitreous        -  6.668 

19.962    ditto,  red  lead         -  6.027 

ditto,  saturnite        •  6-926 

17.486    Manganese,  striated        -  4.766 

17.689    metallic         •  6.860 

17.160    Molybdena     •         -        •  4.738 
17.629    Mercury,   solid,   or  coti- 

17.666            gealed               •        .  16.032 

19.362    fluent       -        -  13.668 

D  D 
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Mmearj,  natund  oxide  of 
— — —  precipitate    per 


>  precipitate^  red 

-  Drown  cinnabar 

-  red  cinnabar    - 


0.230 
ia871 


Kkkel,  molten 

■     I       ore  of,  called  kup- 

femickel  of  Saie 
— kupfemkkel  of  Bo- 

hernia       -        -        - 
Flatina,  crude,  in  grains 

I  purified,  not  ham- 
mered 

II  purified,  hammer- 
ed ... 

— ^—  ditto,  wire-drawn 

■  ■         ditto,  rolled 
Silfer,  Tirgin,  1«  deniers, 
fine,  not  hammered 


10.218 
6.902 
7.807 

6.648 

6.607 
15.602 

19J^00 

20.337 
21.042 
22.069 

10.744 


surer,  ditto,  hamnierBa  • 

10^11 

Paris  standard 

10.176 

•hUluigofOeo.JI. 

10.000 

fihiirnigofGeowlIL 

10.684 

10.406 

Tin,  pure  Cornkh,  melte^f, 

and  nal  hardened 

7.201 

7.290 

of  Malacca,  not  har- 

dened     -        -        - 

7.206 

the  fcame  hardened 

7307 

ore  oi;  red 

6.935 

ore  of,  black 

6.901 

aoo8 

Tungsten       -        .        - 

6.066 

Uranium          ... 

6.440 

Wolfram          -       - 

7.110 

Zinc,  molten 

7.191 

Precious  Stones. 


Barjl,  or  aqua-marine,  ori- 
ental 

"  ■'       ditto,  occidental    - 

Ciiryso]ite,of  the  jewellers 
.         of  Brazil 

Crystal,  pure  rock  of  Ma- 
dagascar 
■     of  Brazil    .- 

—  European 

rose-coloured 

— yellow 

—  violet,  or  amethyst 
— —  white  amethyst    - 

—  Carthagenian 

black 

Diamond,  white  oriental 

'  rose- coloured  ori- 
ental 

■  orange  ditto 

——  green  ditto 
-^—  blue  ditto    - 

■  Brazilian 

'  yellow 

EOMrald  of  Peru     - 
Garnet  of  Bohemia 
■'  '  '      of  Syria 
— — —  dodecaedral 
■■"       ■  volcanic,  «4  faces 
Ohrasol 


Hjadnth,  common 

3.549  Jaiigon  of  Ceylou 
2.723  Quirt/,  crystal l1^ed 

2.782 In  the  mut?s 

2.692  brown  cry stalliccd 

■     fragile 

2.653  mifiy 

2.653  fat,  or  greasy 

2.655  Ruby,  oriental 

2.670  spinel] 

2.654  ballds 

2.654 Brazilian     - 

2.651  Sapphire,  oriental 

2.657  ditto  white 

2.654 of  Puvs 

3.521 Braziiini  • 

SpHf.  white  h|7arkJing 

3.531  red  ditto 

3.550  green  ditto 

3  524  . blue  sparkling 

3.525  green  and  white  ditto 

3.444  transparent  ditto      - 

3.519  adamantine 

2.775  Topaz,  oriental 

4.189  pistachio  ditto      - 

4.000  — —  Brazilian 

4.()63  ofSaxe 

2,468  white  ditto 

4  <)00  — — —  rermiliofi 


a697 

4416 

2.666 

Z647 

2.647 

2640 

2.662 

2.646 

4.283 

3.760 

3.646 

3.531 

3.904 

3.991 

4.077 

3.131 

2595 

2.438 

2.704 

2.693 

3.105 

2.564 

3.873 

4.011 

4.061 

3.636 

3J564 

3JS54 

4.230 
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SiuciMii  Stokki. 


Agate,  orientd 
cnyx 
•  cloudy 
— ^  speckled 
—  veined 
— -  stained 
Chalcedony,  common 

tnmsparent 

■  veinea 

■    reddish 


— —  blueish 
— ^—  onyx    - 
Cofnelian,  pale 

speckled 

— — —  veined 

onyx 

■  stalactite 

— —  simple 
Corundum 
Flint,  white 

black 

—  reined 

Egyptian 

Jade,  white 
green 

—  olive 
Jasper,  clear  green 
— —  brownish  green 

■'  brown 

—  yellow 

V'arious 

Alabaster,  oriental  white 
■  —  ditto  semi-trans 

parent 

— —  yellow 

stained  brown 

— veined 

of  Piedmont 

of  Malta 

— ^—  Spanish  saline 

or  Valencia 

— —  of  Malaga 

Alumine 

Amber,    yellow  transpa< 

rent 
Ambergris 
Aniiaiitbus,  long 
— — — •  short 


2M0 
3.038 
3.035 
3.e07 
3.667 
3.633 
3.616 
3.664 
Z606 
3.666 
3.661 
3.615 
1630 
3.613 
3.623 
3.633 
34»8 
3.613 
3J0O0 
3.604 
3.683 
3613 
3.665 
3.950 
3.966 
3.983 
3.539 
3.681 
3.601 
3.691 
2.710 


Jasper,  violet 

—  cknidy 
— — —  veined 

—  onyx 

— — -  red  and  yellow 

bloody 

Onyx 

Opal 

Pearl,  virgin,  oriental 

Pebble,  onyx 

of  Rennes 

English 

veined 

— — -  stained 
Prasium 
Sardonyx,  pure 

pale 

■  speckled 

veined 


•  onyx     - 

'  bJackbh 

iilack     prismatic 


Schnr), 

liexaifdral 
'  octaedral 

—  tourmalin  of  Cejlon 
_    antique  baaaltes 

—  Brazilian  emerald 
•  cruciform 


Stone,  paving 
— -  cutler's 
— —  grind 


GianU' 


Stones,  Earths,  &c. 

3.730     AsbestO!!,  ripe 
starry 

2.762    Barytes 

3.609     B^saltes      from 

3.744  Causeway 

3.69 1     Bitumen ,  of  Jndea 

2.693    Brick 

3.690    Chalk,  Spanish 

2.713     ■  coarse  Brian^on 

24J88    British 

3.876    Fluor  spar 

3*000    Gypsum,  opacjue 

aemi-tranipa- 

reiit 

Hue  ditto 


1.078 
.926 
4M)9 

3.313 


•  rhomboidal 
■  ditto  10  faces 


i.fii 

3796 
3.eM 
3.816 
3.760 
3:688 
3.376 
3.tf4 
3iB4 
3M4 
3.664 
Z60O 
3.613 
3.667 
366t 
3J06 
3.600 
3.631 
%m 
3.695 
Z62S 

3.864 
3.396 
3.054 
3.933 
3.166 
3.380 
3.416 
3.1tr 
3.134 


3.698 
3.97S 
4.30U 

3J6I 
l.UH 
3.060 
3.790 
3.787 
3.784 
ai88 
3.188 

3.306 
3Ji94 
8.311 
2.312 
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Gyptum,  cuneifonn  crys- 
tallized 
Gte0»  green 
— —  white 
«.-»-7  botUe 
M         Leith  crystal 
M         fluid 
Qcnite,  red  Egyptian     - 

■  ■  of  Balbeck 
Hone,  white  razor 
Lapis  nephriticus 

■  ■  ■   lazuU 
— —  hematites 
— ^  calaminaris 

■  I        Judaicus 
■  ■      manati 


J  pure 
limestone 


>  white  flour 


— — — ^  green 

Magnesia 

llArble»  green  Campanian 

■  red 

■  white  Carrara    . 
'  white  Parian 

■         Pyrenean 
— — —  bkclL  Biscayan 
— — — *  Brocatelle 
-— *«  Castilian 

■  Valencian 

■■  white  Grenadan 
'    -  Siennien 
— •^—  Roman  violet     - 
—     ■    ■  African 
'■'  Tblet  Italian 

■  Norwegian 
"             Siberian 


—  green  Egyfitian 

—  Swisse  * 


swisserlaiid 
■■  French* 
Obatdlan  itofie 
FlBAt.  hard 
Ponderous  spar 
Fteoehun,  Seires 
'  Limoges 

— —  China 
Ftaphyry,  red 


phiny 
done 


green 

red,  from  Dau- 

red,  from  Cor- 


2.306 
2.642 
2.892 
2.733 
3.180 
3.329 
2.664 
3.600 
2.876 
2.894 
a064 
4.360 
6U)00 
2.500 
2.270 
2.300 
3.179 
3.156 
3.182 
2.300 
2.742 
2.724 
2.717 
2.838 
2.726 
2.696 
2.660 
2.700 
2.710 
2.706 
2.678 
2.766 
2.708 
2.868 
2.728 
2.718 
2.668 
2.714 
2.649 
2.348 
1329 
4474 
2.146 
2.341 
2.386 
2.766 
2.676 

2.793 

2.764 


Porphry,  green,  from  ditto 

I'^ntes,  coppery 

"  feruginous  cubic 

— —  ditto  round 

ditto  of  St.  Do- 
mingo 

Serpentine,  opaque,  green 
Italian 
•  ditto,  reined 

blark  and  olive 

>  ditto,  red  and 


black 


■        semi-transpa« 
rent  grained 
-  ditto,  fibrous 

•  ditto,  from 


Dauphiny 
Silex 

Slate,  common 
— ^—  new 

■  blacif  stone 

■  fresh  polished 
SLalacliU',  inui^pareiU 

^<  opaque 

Stone  J  immice 

— ^—  prismatic  basaltes 

— —  touch 

— —  Siberian  blue 

—  oriental  ditto 
— ^—  common 

Bristol 

Burford 

Portland 

rag 

rotten 

— —  hard  paving 

mill  " 

-»—  clicard,frt>mBrachet 
— —  ditto,  from  Ouchain 

—  Notre  Dame 

St  Maiur 

St.  Cloud       - 

Strontian 
Sulphur,  native 

—  mdten 
Talc,  of  Muscovy 
black  crayon 

—  ditto  German 

—  yellow 

black 

— —  white 

Zizcou  ... 


2.728 
4.964 
a.900 
4.101 

3.440 

2.490 

2.604 

2.627 

2.686 
3.000 

2669 
2.660 
2.672 
2.864 
2.186 
2.766 
2.324 
2.478 
.916 
2.722 
2.416 
2.946 
2.771 
2620 
2.610 
2.049 
2.496 
2.470 
1.981 
2.460 
2.600 
2.367 
2.274 
2.378 
2.034 
2.201 
3.700 
2.033 
1.991 
2.792 
2.080 
Z246 
2.666 
2.900 
2.704 
4.300 
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Liquors,  Oils,  &c. 


Acid,  sulphuric 

1.841 

Ether,  muriatic 

.rso 

ditto,  highly  concen- 

 acetic 

.860 

trated 

2.125 

MOk,  woman's 

IXM 

— -  nitric 

1.271 

cow's 

IJIM 

ditto,  highly  concen- 

 ass's 

1.006 

trated 

1560 

ewe's 

1.041 

1.194 

goat's 

1.086 

red  acetous 

1.025 

1.094 

wliite  acetous 

1.014 

—  cow's  clarilied 

1.019 

distUled  ditto 

1.010 

Naphtha,  Persian 

.763 

fluoric 

1.500 

.    .     ■      ditto  distiUed 

-= — acetic 

1.063 

from  Coals  in  London 

.817 

■        lonnic 

1.558 
.994 

Oil,  essential  of  turpentine 
ditto,  of  larender 

.870 
.834 

Alcohol,  commercial 

.837 

1.096 

•— — -  highly  recUfied 

.829 

1.044 

Alcohol,  mixed  with  water, 

,91^ 

i5.16ths  alcohol 

.853 

of  sweet  almonds 

J9\7 

14-i(>ths  ditto     - 

.867 

of  filberts 

J919 

13- 16ths  ditto    • 

.882 

J940 

18-16ths  ditto     * 

.895 

of  walnuts 

.933 

1 1-1 6ths  ditto     - 

.904 

of  whale          -        . 

.929 

10-1 6ths  ditto     - 

.920 

.926 

9-l6ths  ditto     - 

\932 

.924 

8.16ths  ditto     - 

.943 

•— > '  rapeseed 

.919 

7-16ths  ditto    - 

.952 

Spirit  of  wine.    See  Alcohol 

6-16th8  ditto     - 

J900 

Turpentine,  liquid 

.991 

5- laths  ditto     - 

J9e7 

Urine,  human 

1.011 

4-16ths  ditto     - 

.973 

Water,  rain 

ixm 

S-ieths  ditto     - 

.979 

distilled 

1.000 

S-iaths  ditto     . 

.985 

sea  (arerage)      * 

IMS 

M6th  diUo     . 

.997 

of  Dead  Sea         - 

1.240 

Ammonia,  liquid 

.897 

Wme,  Burgundy 

.992 

Beer,  pale 
—  brown 

1.024 

J9fH 

1.038 

Madeira 

M6 

Cyder 

1.018 

Port 

.997 

Ether,  sulphuric 

.739 

Canary 

1.093 

.909 

Rksins,  Gums, 

AND  Animal  Substancbs,  &c. 

Aloes,  socotrine 

1.380 

Camphor 

.989 

— —  hepatic 
Assafcetida 

1.369 
1.328 

Copal,  opaque 
-^—  Madagascar 

1.140 
1.060 

Bees'-wax,  yellow 

.965 

1.063 

.969 

Crassamentum,  of  the  hu- 

Bone of  an  ox 

1.656 

man  blood 

1.126 

Butter 

.942 

Dragon's  blood 

1.205 

Calculus,  human 

1.700 

Elemi 

1.018 

1.240 

Fat.  beef 

jm 

ditto 

1.434 

hog's 

Jim 

«M 
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Faty  mutton 
.— «- veal 
tMbanum 


CHnffs  arotnoniac 
•■■'  »  >  Arabic 

I euphorbia 

— *— *  leraphic         •        «• 

X  ■«  >  tragacanth 

■M  '  ■  bdelliuin 

I  ■     ■  •cammony  of  Smyrna 

•— — -  ditto  of  Aleppo 

Gunpowder,  shaken 

**^ ^-  b  a  loose  heap 

— mM 

»«ey 


,  French 

•  Dutch 
•;— —  Brazilian  red 
Ciinpecfaj  wood 
CtdiT,  wild 

— Palestine 

Indian 

—  American 
Otron 
Coooa-wood 
Cherry-tree 
Cork 

Qrpress,  Spanish 
KDOiiy,  American 

'  Indian 

Elder-tree 
Elro^  trunk  of 
FQbert^ree 
Fhr,  male 

—  female 
Bazd 
Jasmin,  Spanish 


Atmotphertc  airXbeing) 
^ijipour  of  h^driodic  ether 
~  oil  of  turpentine 
Hydriodlc  acid  gas 


.924 

.934 

1.218 

1.297 
1.452 
1.124 
1.201 
1.316 
1.372 
1.274 
1.236 
.932 
.836 
1.746 
1.450 


Indigo 
iTory 

/i«oe  of  liquorice 
— —  of  acacia 
Lri)damun 
Lnrci 
Mastic 
Wyrrh       - 
ium 


lorus 

Serum  of  human  bUxKl 
Sperinaceti 
Storaz 
iaUow 

Terra  Japonica 
Wax,  shoemaker's 


Woods. 

.800  Juniper-tree 

•798  I.«nion-tree 

.846  Lignum-vitc 

.822  Linden-tree 

.862  Logwood.    .See  Campecby. 

.912  Mastich-tree 

1328  Bfahogany 

1.031  Maple 

.913  Medlar 

.506  Mulberry,  Spanish 

.613  Oak,  heart  of,   60  jeart 
1.315  old 

^l  Dry  oak 

.726  Olive-tree 

1.040  Orange-tree 

.715  Pear-tree 

.240  Pomegranate-tree 

.644  Poplar 

.331  ,  white,  Spanish 

1.209  Plum-tree 

.696  Quince-tree 

.671  Sassafras 

.600  Vine 

.560  Walnut 

.496  WUlow 

.6W>  Yew.  Dutch 

.770  — —  Spanish 


.709 
1.826 
1.792 
IM6 
1.186 

MS 
1.074 
1.360 
1336 
1.714 

ijoao 

iM3 
1.110 

M2 
1396 

397 


.566 

.703 

1333 

.604 

.849 
1.063 
.750 
.944 
397 

1.170 
.926 
.927 
.706 
.661 

1364 
383 
.629 
.786 
,705 
.482 

1.327 
.671 
386 
.786 
.807 


Gasks. 

1. 0000  Fluo-silicic  add  gas 

6.4749  Vapour  of   sulpburet  of 
6J013O  carbon 

4.4430  '  sulphuric  ether 


33736 

2.6447 
25860 
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Chlorine 

2.4700 

Nitrous  gaj 

K0288 

Fluo-boric  g^&a 

2.3709 

01e6ant  gat 

0.8784 

Vapour  of  muriatic  ether 

2.21  £K> 

Azote,  or  nitrogen  gas    * 

0.9091 

Sulphurous  acid  gaa 

2.1920 

Oxide  of  Carbon 

0.9569 

Cyanogen 

L&064 

Hydro-cyanic  vapour 

0.9476 

Vapour  of  absolute  alcohol 

1.6133 

Phuspburetted  hydrogen 

0.8700 

Niti^ufi  oxide 

1'5204 

St*aui  of  Water 

0.6236 

Cafboiitc  acid 

1.51 9G 

AinoioTiiaaal  gas 

0,6967 

Muriatic  acid  gtis 

L2474 

Carburet  ted  hydrogen 

O.a>60 

Sulphuretted  hydrogen     - 

1.1912 

Araetiiated  hydrogen 

0.5290 

Oxygen  gftj      '      - 

1.1036 

Hydrogen  gas 

0.0732 

It*  this  table  the  weighta  and  specific  gravitipi  of  the  princlpaf  gaset 
are  given »  ajt  they  correnpond  to  a  state  of  the  barometer  and  thermo- 
meter which  may  be  chosen  for  a  medium.  The  specific  gravity  of  anj 
one  ga!i  to  that  of  another,  wilt  not  conform  to  exactly  the  same  ratio^ 
under  different  degrees  of  heat  and  other  pressures  of  the  atmoKphere  ; 
because  the  varbui  expansions  by  no  means  follow  the  same  law. 

These  r^iimbers  being  ihe  weight  of  a  cubic  foot,  or  1728  cubic  inches, 
of  each  of  the  bodies,  hi  aToirdupois  ounces  ;  by  proportioni  the  quatUkf 
in  any  other  weight,  or  the  weight  of  any  other  quantity,  may  lje  readily 
known. 

For  example.  Required  the  conten  t  of  an  irregular  block  of  millslone, 
which  weiifhs  1  cwL  or  112  lb.  or  1792  ounces.  Here,  as  8600  1 17»2  :: 
irS8  :  1^28 J  cubic  inches  the  content. 

Ex,  2,  To  find  the  weight  of  a  block  of  granite,  whose  length  ta  63 
feet}  and  breadth  and  thickness,  each  12  feet ;  being  the  dimensions  of 
one  of  the  stones  of  granite  in  tlie  walls  of  Balbec  Here  $3  x  12  X 
12^9072  feet  is  the  content  of  the  stone  ;  therefore  as  1  :  9072;  13500 
o2.  :  31752000 o?„  or  ^85  tons^  IS  cwt.  the  weight  of  the  stone. 

To  ascertain  the  purity  of  tin  &:c,  peivlerers,  and  other  dealers  in  tin, 
cast  a  butlet  of  pure  tin^  and  another  of  the  mixture  of  tin  and  lead,  which 
they  want  to  examine,  in  the  same  mould  ;  and  the  more  the  bullet  of 
Ihe  mixture  exceeds  the  bullet  of  pure  tin,  in  weighty  the  more  lead  they 
<^onclude  It  contains. 


DCCLKIV. 
DeMONSTBATION  of   the  fPECinC  GRAVITY  OK 

Different  Liquids, 

If  we  pour  four  liquors  of  different  specific  p-avities  into  a 
jlas?  vessel,  they  will  remain  separate  and  dislmct  from  each 
other. 

Thus,  if  we  take  Mercury,  Oil  of  Tartar,  Alcohol,  and 
Oil  of  Turpentine,  shake  them  together  in  a  glass,  and  let 
them  settle  a  few  minutes,  each  will  return  to  its  proper 
place;  viz,  the  Mercury  at  the  b<jttom,  the  Oil  of  Tartar 
next,  then  tlie  Alcohol,  and  above  all,  the  OH  of  Tiirpcn- 
tiRe. 
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DCCLltV. 
Ice   19    SPECIFICALLY    LIGHTKR    THAN    WAI  ER 

At  most  Temperaturei* 

Pour  water  of  any  temperature  from  52*,  to  21^^^  into  a 
bastjn,  and  ]Am^c  on  it  a  tiat  piece  of  Ice:  it  will  float  oa 
the  suriace.  lliift  shews  the  specific  gravity  of  the  Ice  lu 
be  less  than  that  of  water  at  any  point  between  these  num- 
bei^*  This  is  owing  to  the  expansion  of  Ice  during  cry- 
stallization, 

DCCLXVI. 

The  Si-KciFic  Gravitt  of  Caebohic  Acid  Gas 

Is  greater  than  i^iat  of  common  Air, 

Fix  a  lighted  taper  at  the  bottom  of  a  tumbleri  and  pour 
Carbonic  Acid  Gas  from  another  jar  upon  it ;  by  invertin|^ 
the  jar,  as  if  some  otlier  fluid  wai  to  be  poured  fmm  it.  The 
^^m  will  quickly  find  its  way  to  tlie  bottom,  and  the  taper  will 
be  extinjniished. 


DtCLXVIL 

Peoof  that  AiE  IS  A  Body  possessing  Gravity. 

Invert  a  clean  dry  glass  tumbler  over  a  haml  bason  nearlj 
full  of  water,  and  when  the  whole  of  the  rim  is  brought  ex- 
actly parallel  with  the  surface,  plunge  it  per|>endicularly 
downwards.  It  may  now  be  observed,  that  the  water  has 
risen  considerably,  in  the  bason  :  this  rising  is  owing  to  the 
displacement  by  tlie  glass  of  a  volume  of  water  equal  to  its 
own  bulk  ;  eonftcquently  no  water  ran  be  wilhin  the  tumbler. 
For  if  the  iiivertc<  I  tumbler  were  filled  with  water,  of  course 
no  greater  rise  could  be  observeti  in  the  bason,  than  what 
would  be  cau?ied  by  the  solid  bulk  of  the  sides  of  the  glass 
which  were  immcried  in  it,  I'he  reason,  then,  that  no  Waa- 
ler ascends  in  the  glass  is,  that  previous  to  its  immersion,  it 
was  filled  with  air,  which  pressmg  yt>on  the  water  below, 
prevents  its  ascent.  Another  proof  that  no  water  has  en- 
tered the  glass,  ist  that  the  insioe  will  be  found  quite  dry. 

Ohservaiion,  This  experiment  may  b«  rendered  more  iriter^fiting  by 
inverting  the  tumbler  over  a  pii'ce  of  cork,  or  wooi)^  floating  on  the  fiir* 
Gice  of  the  water.  Here,  the  cork,  or  wood,  (instead  of  remaining  mi 
H  levd  ittith  the  surface  of  the  water  external  to  the  gIaj$S|)  will  be  worn 
at  the  bottom  of  the  bason.  After  the  experiment  is  over,  the  upper 
surface  of  tlic  cork^  or  wood,  will  ht  found  ([tiite  dry. 
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THE  DlVlSa-BELL* 

It  b  Upon  thifi  principle,  that  the  in^entioTi,  and  ii^ei  of  the  di?ifig« 
hell  iire  fotiuded.  Tht;  tliv^ing-bell  is  most  conveniently  made  in  form  ofa 
iruncaletl  cniie^  the  smaller  base  1>eln^  closed^  and  the  larger  open.  It 
h  to  be  poised  with  lem\ ;  and  no  suspendedi  that  the  vessel  mhy  sink 
full  of  air,  with  h»  oport  basi^;  downward,  aitd»  as  nearly  as  may  dc,  in 
a  sunatloii  parallel  to  the  horizon,  so  ai  to  clofle  with  the  surface  of  the 
water  all  at  once.  The  diver  (itting  under  this,  sinks  down  with  the  in- 
eltuktl  air  to  tlie  depth  desirrd  *  and  If  the  cavity  of  ibe  vessel  can  con* 
tain  a  tun  of  water,  a  single  man  may  remairi  a  full  hour,  without  much 
inconvenience,  at  a  depth  of  five  or  fix  fathoms.  But  the  lower  he  goes,  the 
included  air  ci>n tracts  it^t^lf  according  to  the  weight  of  the  water  which 
compresaes  it ;  »o  that  at  thirly-three  feet  deep  the  l>ell  becomes  half 
full  of  water,  the  pressure  of  the  incumbent  water  being  then  e«|ual  to 
that  of  the  atmo.sphere  :  and  at  all  other  depths,  the  space  occupied  by 
the  compressed  air  in  the  upper  part  nf  the  bell,  will  be,  to  the  under 

Cart  of  its  capacity,  liHed  with  water.  This  condensed  atmosphere 
eing  taken  in  with  the  brent  b,  soon  accommmlate*  it  sell  to  the  existing 
circnm stances  so  as  to  have  no  dl  effect,  provided  the  bell  is  permitteil  to 
descend  slowly.  But  the  greatest  Inconvenience  of  this  engine  is,  that 
the  water  entering  it  contracts  the  bulk  of  air  into  so  jjmaUa  compass, 
that  it  !>oon  heals,  and  becomes  unfit  for  reipiration  ;  so  that  there  is  a 
necessity  for  its  being  drawn  up  to  be  recruited ;  add  to  this  the  uncom- 
fortable situation  of  the  div^er.  who  must  be  almost  covered  witli  water. 
The  sinking  and  raising  of  the  diring-bell,  invented  by  Dr.  H alley, 
tle|>cniiing  entirely  on  the  people  at  the  surface  of  the  water,  and  being 
liesides  of  considerable  weight,  so  as  to  occasion  much  labour,  with  a 
risk  of  the  breaking  of  (he  rope  by  which  it  was  to  be  raisfd,  to  tbe  sure 
destruction  of  those  within ;  a  clivirig-bell  has  been  invented  by  Mr. 
Spihiing,  of  Edinbur^''h,  to  remt^dv  these  defects;  and  to  prevent  the  edges 
of  the  machine  from  being  entangWi  by  any  rugged  prominences  of  rock* 
His  machiite  is  of  wood^  suspended  by  ropes,  and  having  leaden  weights 
appended  to  it;  by  which  the  mouth  of  the  bell  is  kept  always  parallel  to 
the  iiurface  of  ihe  water;  whether  the  machine,  taken  altogether,  be  lighter 
or  heavier  than  an  equal  bulk  of  water.  By  these  weights  atone,  how- 
ever, the  bell  would  imt  sink ;  another  is  therefore  added,  which  can  be 
lo¥h  ured  or  r'iJ^*d  at  pleasure,  by  means  of  a  rope  passing  over  a  pulley^ 
and  fastened  to  one  of  the  &ides  of  the  belL  As  tne  bell  descends,  this 
weight,  hangs  down  a  considerable  way  below  the  mouth  of  the  bell.  In 
case  the  edge  of  tlie  bell  is  caught  by  any  obstacle,  the  balance- weight  is 
immediately  lowered  down,  so  that  it  may  rest  upon  the  bottom.  By 
this  ci>eans  the  bell  is  lightened,  so  that  all  danger  of  oversetting  is  re* 
moved:  for  being  lighter,  without  the  balance- weight,  than  an  eciual 
btdk  of  water ;  it  is  evident  that  the  bell  will  rise  as  far  as  the  Icnf^tn  of 
tlie  rope  aflixe*!  to  the  l>alai»ce- weight.  This,  therefore,  serves  as  a  kind  of 
anchor  to  keep  Ihe  bell  at  any  particular  depth  which  the  divers  may 
ihmk  necessary ;  or,  by  pulling  it  quite  up,  the  descent  may  he  continu- 
ed to  the  very  bottom. 

By  another  very  ingenious  contrivance,  Mr,  Spalding  has  rendered  it 
poasibie  for  the  divers  to  raise  the  bell,  with  all  the  weight  api>endiiig 
to  it,  even  to  the  surface  of  the  water,  or  to  ston  it  at  any  particular 
depth,  as  they  think  proper  ;  and  tiius  they  would  still  be  safe,  even 
though  the  ro|H!  designed   for  pidling^  up   Uic  bell  should  be  broken. 
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For  thiJ  purpoM  the  bell  is  divided  into  two  cavltScj,  both  made  m 
tisbt  AS  pns!<ib1i\  Jnst  above  the  second  Imttom  are  smalt  flits  iii  the 
iiaes  of  the  bell ;  through  which  the  wateri  entering  as  the  bell  des- 
cends, displaces  ibe  air  ori^nally  contained  iJi  its  cavitj,  which  flies 
out  at  the  up^jer  orifice  of  a  cock  expressly  fitted  hr  that  purpose.  When 
thlt  ifl  done,  the  dirers  turn  the  handle  which  stop^  the  cock ;  io  that  if 
any  more  air  were  to  get  into  the  cavity,  it  could  no  longer  be  dischaqr- 
ed  through  the  orifice,"  as  before.  If,  therefore,  ihe  diveni  wish  to  raiJc 
themiekes,  they  tiini  the  cock,  by  which  a  communic  ation  Is  made  be- 
tween the  upper  and  under  cavities  of  the  belL  The  consequence  1*1 
that  a  qiiatitity  of  aif  immetliately  enters  the  up|>er  cavity,  forces  out  a 
quantity  of  the  water  contained  m  it,  and  thus  renders  the  betl  lighter 
by  the  whole  weight  of  the  water  which  is  displaced.  Thus,  if  a  certain 
quantity  of  air  is  admitted  into  the  upper  cavity,  the  hell  will  descend 
very  slowly  ;  if  a  greater  quantity,  11  will  neither  ascend  nor  de»cem), 
but  remain  stationary  ;  andf  if  a  larger  quantity  of  air  be  still  admitted 
h  will  rise  to  the  top.  It  should  be  observed,  however,  that  the  aif 
which  is  thus  let  out  nito  the  upper  cavity^  must  immediately  be  replaced 
from  the  air-barrel ;  and  the  air  is  to  be  let  out  very  slowly,  or  the  heU 
will  rise  to  the  top  with  £o  gre^it  a  velocity,  that  the  divers  will  be  in 
danger  of  being  shaken  out  of  their  seats.  But  by  following  thete  di-^ 
recttons,  every  possible  accitlent  may  be  prevented,  and  persons  may  de- 
scend to  very  great  deplhsj  without  the  smailetit  apprL'hensiou  of  danger. 
The  MI  also  becomes  so  easily  manageable  in  tire  water,  that  it  may  be 
conducted  from  one  f>lace  to  annther,  by  a  small  boat,  with  the  greatett 
ease,  and  with  perfect  safety  to  those  within. 

The  diving-bell,  though  of  late  years  greatly  improved,  is  by  no  meant 
a  recent  (nventioii.  It  was  employed  in  the  year  1688,  to  bring  up 
wt'ulth  sunk  ill  some  of  the  ships  belonging  to  the  Spanish  Invtocibb 
Armada,  near  the  island  of  Mull,  in  Scotland* 

DCCLXVlir, 

Asr£K3io^  OF  Fluids  in  Vacuo,  by  iixTicaNAL 

AtmospJicric  Pressure* 

Put  a  small  piece  of  hurning  Camphor;  a  piece  of  Phos- 
phorus in  a  state  of  combustion,  stuck  ou  a  corK ;  or  a  lighted 
paper,  on  the  surface  of  water  in  a  bason;  and  invert  over  it 
a  tumbler,  oa  in  the  last  Experiment  The  water  instead  of 
being  displaced,  will  rush  up  into  the  glass,  and  will  continue 
to  do  so,  as  long  as  the  comuustiblc  substance  remains  burn- 
ing. 

Otiervatio/u,  In  this  case,  a  partial  vacuum  is  formed  by  the  decoin* 
(>oiilioi>  of  the  titmospheric  air,  as  it  supports  conr^bij«tion  ;  and  tJhhs 
consequence  ift»  that  the  air^  eatenial  to  the  glass,  presiding  upon  the  wa* 
ter  beneath  w^lth  ita  accustomed  force,  causes  it  to  ascend  in  the  glass; 
there  being  no  body  present  to  resist  the  ascent.  In  this  experiment  the 
water,  instead  of  ascending,  will  sink  considerably  in  the  bason  ;  and 
u|>on  inspection,  the  inside  of  the  glass  will  be  found  quite  wet :  both  cir- 
cumstances exactly  contrary  to  those  in  the  last  Ejfierimcnt. 
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When  the  glait  is  raised  to  the  surface  of  the  water  in  the  bason,  that 
in  the  glass  will  not  quit  its  place ;  the  water  below  forming  a  support 
to  the  column  above^  by  the  pressure  of  the  atmosphere.  When  the 
glass  is  raised  above  the  surface  of  the  water  m  the  basoiiy  a  nolie  is 
produced  by  the  ascent  of  the  air  and  the  rapid  descent  of  the  water; 
this  is  caused  by  the  comparatiire  leirlty  of  the  one,  and  eravity  of  the 
other.  There  is  an  instrument  in  common  use,  called  a  valenda,  fbr  ex- 
tracting small  quantities  of  liquors  out  of  the  bung-holes  of  cades.  It  Is 
a  tube  with  a  small  aperture  at  the  bottom,  and  at  the  top.  When  (uU,  If 
the  hole  at  tlie  top  is  stopped  with  the  thumb  or  tinger,  so  as  to  prevent 
the  pressure  of  the  air  at  the  top,  the  liquor  will  not  run  out  of  the  hole 
at  the  bottom,  being  kept  in  by  the  force  of  the  external  air. 

jdcclxix. 
Construction  of  the  Syphon. 

The  curious  effects  produced  by 
syphons,  depend  entirely  upon  the 
pressure  of  the  atmosphere.      A 
syphon  is  a  bent  tube ;  (see  B  in 
tnc  annexed  figure,)  made  of^Iass, 
metal,  &c.  One  branch  of  which  is 
shorter  than  the  other.    In  order 
to  make  use  of  this  instrument, 
place  the  extremity  of  the  short 
Dranch  in  the  vessel  A,  which  may 
be  supposed  to  conUun  any  fluid 
matter,  as  water  for  instance.    If 

the  air  is  then  drawn  out  of  the  

syphon  by  means  of  the  long  branch,  the  liquor  will  b^n  to 
dow,  and  will  not  cease,  while  the  short  branch  remains  im- . 
mersed  in  the  fluids  It  is  easy  to  sec  that  the  pressure  of  the 
air  upon  the  surface  of  the  fluid  in  the  vessel,  is  the  cause  of 
its  discharge  through  the  syphon.  For,  all  the  points  of  the 
surface  ot  the  liquor  A,  will  be  equally  pressed  by  the 
column  of  air ;  and,  if,  at  some  point  of  this  surface,  the 
pressure  is  suspended,  the  liquor  must  flow  at  that  point,  be- 
cause it  finds  less  resistance  there,  than  in  any  other  part ; 
this  is  therefore  the  obvious  reason  why  the  syphon  becomes 
full  immediately  afler  the  air  is  drawn  out  at  the  extremity  C* 

If  the  two  branches  of  the  syphon  were  of  equal  lengths, 
the  flow  through  the  bent  tube  would  not  take  place ;~  be- 
cause the  column  of  air  which  would  resist  in  D,  being  of  an 
equal  height  with  that  which  presses  at  A,  would  also  be  in 
equilibrium  with  it,  in  the  same  manner  as  the  two  columns 
ot  the  fluid.     But  since  one  of  the  legs  is  longer  than  the 
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it  5s  not   capable  of  preventing  the  passage  of  f I 


other, 
fluid. 

Since  it  is  the  prc^&surc  of  the  air  which  elevates  the  fin  id 
io  the  short  branch,  it  follows,  that  the  height  oi*  this  branch 
is  limited  to  thirty-two  feet,  when  the  fluid  is  water;  because 
the  pressure  oi"  the  atmosphere  cannot  elevate  water  higher : 
but  when  the  liquor  is  mercury,  the  height  of  the  short 
branch  should  not  exceed  thirty  inches;  Ijeeause  the  atmos- 
phere cannot  sustain  mercury  at  a  greater  height. 

Ohstrvaiions,  A  syphon  may  be  disg^ui^ed  in  a  cup,  from  whldt  no 
liquor  will  flow,  umil  U  be  raised  above  the  beiiJ  of  liie  svphon ;  but 
when  the  efflux  once  begins,  it  wiH  cantiime  to  flow  till  the  ve^^l  be 
etiiptied.  This  has  been  called  Tatitalua's  cup  ;  because  k  is  usual  to 
place  a  hollow  fi^re  OTer  the  buier  lubcj  of  such  a  length,  that  when  the 
fluid  baj?  got  nearly  up  to  the  bps  of  the  figure,  the  syphon  may  b^tn  to 
act  and  empty  the  cup,  lutermitlbig  spring,  which  puzzled  philoM* 
phem,  formerly,  ore  uow  fo'Uid  to  be  natural  syphoua. 

DCCLXX. 

FUQTHEII  FHOOr  OF  THE  GRAVITY  OF  AxifOSPItERtC  AlR. 

Lay  tlie  palm  of  the  hand  on  the  open  upper  part  of  the 
receiver  of  an  air-pump,  and  let  the  air  be  exhausted.  As 
the  air  ia  pumped  out,  the  hand  will  feel  as  if  sucked  into 
the  receiver,  and  at  last  it  will  be  found  impossible  to  remove 
it.  This  is  owing  to  tltf  i^reat  \vei*i;ht  of  the  loluran  of  air 
resting  on  the  liack  of  the  liand,  which  pmsses  it  downward* 
into  trie  vaeuimi.  If,  however,  the  air  be  gradually  admitted 
by  the  stop-cock,  the  liand  will  be  disengaged  by  degrees 
from  the  pressure  which  confine*  it,  as  tht;  air  fills  the  va* 
cuum.  Here  the  admission  of  the  air  restores  the  l:>alance  of 
pressure  from  beneath,  and  siipiwrts  the  hand,  which  otlier- 
wi*^  must  remain  overburtheneu. 

Oh^riiilunts.  It  is  thi.s  pressure.,  by  the  gravity  of  the  air^  which  pre* 
vcutJJ  liquids  from  boiIiii^%  until  a  sufficient  giianlity  of  caloric  be  throfrn 
into  them  io  render  them  na  elastic  aft  to  overcome  that  prefsure.  £r- 
l>pr»eiice  proTCs  that  when  this  presfvirc  has  previoualy  bet* ii  remo? ed> 
tiu ids  boil  at  lower  temperatures,  iL^ii  they  tlo  when  that  pressure  « 
jireietiU  Water,  for  example,  whofse  boiling  point  is  121^,  botit  at  88*, 
in  vacuo.  Water  also,,  aticl  ether,  will  evaporate  much  more  quickly  at 
the  lops  of  high  mountains,  than  they  ilo  iu  valleys. — To  thi*  atmospheric 
preisurej  however^  man  owes  liis  existencej  for  if  be  lived  in  vacuo,  the 
llutds  in  his  body,  from  the  heat  nvces&arj  for  circulation,  would  hare 
so  atreat  a  tendency  to  evaporutioii^  that  their  bounds  would  be  destrojed, 
and  the  tresiel*  which  contained  them  would  burst. 
W  lliat  water  eicists  in  the  iiir  han  otteu  been  i^diisfactortlj  proved  ;  and 
it  has  also  been  found  ioipot^siblc,  totally  to  free  it  from  moi^iture:  this 
of  course  adds  to  its  gravity,  but  it  is,  dnulnlesjj,  more  salubrious  and  fit 
for  retipiration,  than  it  would  be  if  couipletely  dry.     It  has  been  ascer- 
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lamed  thai  a  cubic  foot  of  atmospheric  air  is  capAble  of  holding  eJercn 
gTAim  of  water  tii  Eohition, 

THi:  BAROMKTEJI. 

In  order  to  denote  the  occasional  changea  in  the  gravity  of  the  almos- 
pberef  the  barometer  has«  for  a  iori^  time^  been  in  use  ;  but  the  pur' 
poec  to  which  the  mstrumenl  ia  generally  applied,  is  to  ascertain  the 
changes  of  the  weather  previous  to  their  occurrence.  It  consists  of  a 
glass  tube  filled  with  mercury,  to  the  height  of  thirty  inches,  with  a 
vacuum  above  il ;  this  tube  is  fixed  in  a  case.  When  the  air  is  charged 
with  moisture,  it  is  heavier  than  ordinary,  and  presses  the  mercury  up- 
wards ;  this  is  a  sign  of  fair  weather.  When  the  vapours  of  tlie  atmos- 
phere are  condensing,  or  about  to  do  so,  the  air  being  lighter ^  does  not 
jiress  so  much  oti  the  bulb  of  the  barometer,  couitemicjiUy  the  mercury 
Kills  in  the  lube ;  this  of  course  portends  foul  weatner,  such  as  snow, 
hail,  he.  in  winter,  and  rain  in  summer.  When  the  mercury  shifts  fre- 
i]uiMilly.  the  weather  will  \\e  chajigeabJe,  A  small  slide  of  brass  is 
generally  attached  to  these  instrumentij  by  moving  which,  the  extent  of 
change  is  ascertained,  either  when  the  mercury  is  above^  or  below  it. 

The  barometer  is  founded  on  an  experiment  of  Torricelli,  who^  cou- 
aidcring  that  a  cotnmn  of  water  of  about  thirty-three  feet  was  equal  in 
weight  to  a  cohimn  of  air  of  the  same  base ;  concluded  that  a  column 
of  mercury,  no  longer  than  about  twenty-nine  inches  and  a  half,  would 
be  so  too,  such  a  column  of  mercury  being  as  heavy  as  thirty-three  teet 
of  water.  Accordingly,  he  tried  the  experiment,  and  the  apparatus  he 
made  use  of  ri  now  the  common  barometer,  or  weather-glass* 

DCCLXXI. 
Cqkstkuctioh  of  Barometers, 

The  tubes,  of  which  Barometers  are  made,  ought  to  be 
at  least  one  fourth  of  an  inch  in  bore ;  but  one  third,  or  even 
one  half,  of  an  inch  is  better.  The  tube  should  be  new,  and 
perfectly  clean  within ;  and  liiat  thia  may  be  the  case,  it  should 
be  hermetically  sealed  at  botli  ends,  at  the  glass-house,  when 
made ;  one  of  the  ends  may  be  cut  off  with  a  file,  when 
used.  The  Mercury  ought  to  be  perfectly  pure,  and  should 
be  freed  from  air  by  lioiiing  it  in  a  tube* 

To  fill  the  tube  nith  Mercury,  warm  it,  and  pour  some 
Mercury  into  it  by  a  small  paper  funnel,  so  as  to  reach  within 
an  inch  of  the  top ;  as  the  tube  fills,  bubbles  of  air  will  l>e 
observed  in  several  parts.  When  the  tul>e  is  full,  apply 
the  finger  hard  against  the  open  end,  and  invert  it ;  by 
wbicli  means,  the  open  air  that  was  on  the  top,  now  rising 
through  all  the  quicksilver,  gathers  every  bubble  in  its 
way»  Turn  the  tube  up  again,  and  the  bubble  of  air  will 
ro-asc^nd;  if  there  arc  many  small  bubbles  left,  it  will  carry 
them  away.  Ifj  however,  any  remain,  the  operation  must 
be  repeated.  The  tube  is  now  to  be  filled  to  the  top» 
and  stopping  the  open  end  with  the  finger,  must  be  inverted 
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into  a  bason  of  Mercury.     Wlien  ihe  etui  of  tlie  tube  i§ 

terfeelly   [jloiiged   under   the  surface  of  the  Mercury,  the 
nger  must  l>e  taken  away,  and  tlic  Mercury  in  the  lube 
*wiU  subside;  remaining  suspended  at  the  height  of  28  or  30 
inches,  according    to    the    pressure    of   the    atmosphere    at 
the  time.      The  Sjmce  at  un;  lop  of  the  lube  is  a  perfect 
vacuum. 

BCCLXXIf. 

Akothkb  Method. 

The  following  Is  a  still  better  way  of  filling  the  tut 
I  Pour  the  purest  Mercury  inlo  the  tulie  {which  must  be  very 
I  dry  and  well  cleaned,)  to  within  two  inches  of  the  top,  and 
'^en  hold  it,  witli  the  sealed  end  lowest,  in  an  inclined  posi- 
j  lion,  over  a  chaffing-dish  of  burning  charcoal,  placed  near 
[the  edge  of  a  table,  in  order  thai  all  pai-ts  ot  die  tube  may 
iLe  ex|xjst'd  successively  to  the  action  of  the  fire,  by  moving 
[it  obliquely  over  the  chaffing-dish.  The  scaled  end  is  first 
I  to  be  gracfually  presented  to  the  fire.  As  soon  as  the  Mer- 
I  cur V  becomes  hot,  the  internal  surface  of  the  tulte  w^Ul  be 
lituSded  witli  an  infinite  number  of  air-bubbles;  giving  the 
I  Mercury  a  kind  of  grey  colour:  these  increase  in  siie  by 
[running  into  one  another,  and   ascend  towards  the  higher 

Sarts  of  the  tube,  where,  mcH?ting  with  a  cooler  part  of  the 
uid»  they  arc  condensed »  and  nearly  disappear.     In  coDse- 
pquence,    nowever,    of   successive   emigrations   towards   the 
upper  |>arts  of  the  tube,   which  are  successively  heated,  they 
finally  acquire  a  bulk  which   enables  them,   in   their  unitcu 
l|brm,  entirely  to  escape.      When  the  first  part  of  the  tube  is 
Fiufficiently    heated,  move    it  onward,    by   little    and    r»ttle» 
through  Us  whole  length.      When    the    Mercury    l>oil5,  its 
parts  strike  against  each  other,  and  against  the  sides  of  the 
tube,  with  such  violence,   that  a  person  unacquainted    with 
[  tlie  operation,  naturally  apprehends  the  destruction   of  his 
(tube.     By  tliis  process,  the  Mercury  is  entirely  deprt\*ed  of  ' 
|4he  air  which  adlicred  to  it. 

The  tul>e  is  now  fixetl  with  its  bascm  to  a   wooden  frame 
[prepared  for  it,  having  a  scale  of  inches  at  the  upper  end. 
which  is  accurately  measured  from  the  surface  of  tjie  Mer- 
cury in  the  cistern. 

'rhis  is  the  common  construction  of  the  Barometer    aad 
'  is  stili  f4>mHl  to  be  the  best. 
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OhiiTvationi.  A  Thermometer  should  always  be  attached  to  the  Baro- 
meter»  ai  a  neceiuary  oppenclage  ;  and  by  the  tide  of  it  a  scale  of  cor- 
rection, to  ahew  bow  mtich  to  adfl,  or  subtract,  from  the  height' of  ibe 
mercury  in  die  bartiiiieter  for  the  degree  of  temperature :  for  it  is  evi- 
dent that  the  mercury  in  the  tube  will  be  affectetl  by  heal  and  cold  in 
the  same  marmer  as  tht^  thermometer ;  aud  on  that  account,  it  wiH  not 
$hiiw  the  true  weight  of  the  atmosphere.  This  correction  is,  therefore, 
Tcry  necessary. 

Ever  since  it  was  observed  that  a  change  of  weather  generally  ac 
companied,  or  followed,  a  variation  iti  the  height  of  the  barometer,  it 
has  been  used  as  a  progiicstic  *if  the  weather.  A  great  variety  of 
observatioiiB  have  been  matte  by  different  }>eople^  retatire  lo  the  effect 
which  certain  changes  of  weather  have  upon  this  instrument ;  and, 
Ihence  they  have  derived  a  system  of  rides,  to  enable  any  one  to  know 
what  cbajige  will  happen  in  the  weather,  by  knowing  the  alteration 
that  has  taken  place  In  the  height  of  the  mercury. 

Bk'fore  we  proceed  to  mentioTi  the  rules,  which  are  the  result  of  the 
long  ohservatioti  antl  eiperieuce  of  philosophers,  it  Is  necessary  lo 
observe,  that  they  are  by  no  means  so  certain,  and  so  much  to  be 
depended  upon^  as  many  people  suppose.  So  numerous  are  the  causes 
that  affect  the  state  of  the  atmo^>here,  with  which  we  are  but  little 
acquainted,  that  no  >iiiigle  instrument  can  point  out,  with  predsionj  the 
alterations  likely  to  happen,  Beffideg  the  harometer,  there  are  several 
other  instruments  used  for  meteorological  purpo»e»,  such  as  the  ther- 
mometer, hydrometer,  wind-gaj^,  rain-gage,  electrometer,  &c»* 

An  the  harometer,  however,  is  the  most  useful  of  these,  and  as  it 
undoubtetUy  affords  us  considerable  assiatancc,  we  shall  lay  down  such 
dlrectiom  as  are  most  approved  of  for  this  purpose. 

I.  The  rising  of  the  mercury  presages,  in  general,  fair  weather; 
and  its  falling,  foul  weather ;  as  rain,  snow,  high  winds,  and  siormi, 
2*  In  very  hot  weather,  the  falling  of  tlie  mercury  foretells  thunder, 
3*  In  winter,  the  rising  prefsages  frost ;  and  in  frosty  weather,  if  tlae 
mercury  falls  three  or  four  divisions,  there  will  certainly  follow  a  thaw. 
But  in  a  continued  frost,  if  the  mercury  rises,  it  will  certainly  snow. 
4,  When  fijul  weather  happens  soou  after  the  falliTig  of  the  mercury, 
expect  but  little  of  it :  and,  on  the  contrary,  eitpect  but  little  fair 
weather,  when  it  proves  fair  shortly  after  tlie  mercury  has  ripen*  5,  In 
foul  weather,  when  the  mercury  rises  much  and  high,  ai^d  continues  so 
for  two  or  three  days  liefore  the  fnul  weather  is  quite  o%er,  then  expect 
a  continuance  of  fair  weather  to  folh>vv,  6,  In  fair  weiiLher,  when  th« 
mercury  falls  much  and  low,  and  thus  continues  for  tw^o  or  three  days 
before  the  rain  comes,  then  expect  a  great  deal  of  wet,  antl  probably 
high  winds.  7.  The  unsettled  motion  of  the  mercury  denotes  uncertain 
and  changeable  weather,  8*  You  are  not  so  strictly  to  obiicrve  the 
words  engraved  on  the  plates  (though  in  general  it  will  agree  with  them), 
as  the  mercury's  rising  and  falling;  for  if  it  stands  at  much  rain,  anrl 


•  An  instnunent  Ijas  lately  been  invented  by  Mr.  Adie,  of  Dum- 
fries, which  answers  as  a  common  barometer,  nnti  has  the  advantage 
of  being  more  portable,  and  Icbw  liable  to  acclt!i?nt.  The  moveable 
column  is  oil^  enclosed  in  a  tube  with  a  portion  of  Nitrogen  Gas, 
which  changes  it f  bulk  according  to  the  density  of  the  atmosphere. 
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Ilieti  tiMt  wo  io  changeable^  it   presages  fair  weather ;  tliough  not  to  ' 
[  fiontiniie  fto  loiiur  a!?  if  the  mercury  had  nsen  higher:  and,  ofi  the  con- 
^trarj^  If  the  mtTcurv  ttooti  at  tair,  and  fails  to  changieable,  it  presages 
(foul  weather ;  thouj^h  not  so  mitch  of  It,  an  if  it  hau  sunk  lower. 

From  theHe  obaervatiotiB  it  appearii^  that  it  ij  not  so  much  the  height 
of  the  mercury,  hi  the  tube,  t!mt  iiidicateii  the  weather,  as  the  nrfoilon  of 
it,  up  and  down  ;  wherefore,  m  orc!er  In  form  a  right  juH^^inerit  of  what 
M'eather  is  to  be  expected,  we  ottght  to  know  whether  the  mercury  li 
acluaJJy  rising  or  falliug  ;  to  which  end  the  following  rulci  are  of  une  : 

1.  If  the  surface  of  the  mercury  is  convex,  fltaridtng  liigher  ifi  tlie 
middle  of  tht!  tube  than  at  the  tddes,  It  is  generally  a  sign  that  the  mer- 
curv  i«  thin  risuig.  2,  If  the  surface  is  concave,  it  is  tlien  sinking. 
An  J,  3,  if  it  is  level,  the  mercury  is  stationary ;  or  ratlier,  if  it  is  a  lU- 
lle  convex  ;  for  mercury,  beiri^  put  into  a  glass  tube,  e^pecinlly  a  small 
one,  will  naturally  have  its  turfBce  a  little  convex  ;  becau.so  the  particles 
of  mercury  colters  more  forcibly,  than  tliey  can  be  attracted  by  tlie  glasa. 
If  the  glods  is  small,  shake  the  tube ;  and  then  if  the  air  is 
heavier,  the  mercury  w  ill  ri^e  about  the  twentieib  of  an  inch 
than  it  stood  before  ;  if  it  i.t  grown  lighter,  it  wit!  !:ink  as  much, 
proceeds  from  the  mercury  !<tickin^  to  the  sides  of  the  tube,  which 
prevents  the  free  motion  ot  it  until  it  is  disengaged  by  the  shock;  and 
therefore,  when  an  ub.servatlon  h  tu  be  made  by  such  a  tube,  it  ought 
always  to  he  shaken  first ;  for  sometimes  the  mercury  will  not  vary  of 
its  own  accordi  until  the  weather  it  ought  to  hav^e  indicated,  is  present. 

Here  we  must  observe,  that  the  above-mentioned  phenomena  are  pe- 
culiar to  places  lying  a  considerable  distance  from  the  equator  ;  for  in 
the  torrid  zone^  the  mercury  in  the  barometer  seldom  either  rises  or  falls 
nwch<  III  Jrtmajca,  it  was  observed  by  Sir  WiJliam  Bees  ton,  that  the 
mercury,  in  the  morning,  constantly  stood  at  one  degree  below  change- 
able, arid  at  noon  »unk  to  one  degree  above  ram ;  so  that  the  whole 
scale  of  variation  there,  was  only  three»tenths  of  an  incn.  At  St.  Heleuflf 
loo,  where  Dr.  Halley  made  his  ohservatifons,  he  found  the  mercury  to 
renmi/i  almost  stationary,  whatever  weather  happened*  Of  these  phe* 
nomena,  their  causes,  and  why  the  barometer  uidicates  an  approacuing 
change  of  weather,  he  gives  ua  the  following  account, 

].  In  calm  weather,  when  the  air  ij^  inclined  to  rain,  the  mercury  Is 
commonly  low.  2.  In  serene,  good,  and  fettled  weather,  the  mercury 
is  generally  high.  3.  In  v^ry  vinlent  winds,  though  they  are  not  ac- 
companied with  rain,  the  mercury  sinks  lowest  of  all,  with  relation  to 
the  point  of  the  compass  the  wind  blnw_s  upon.  *»  The  greatest  heights 
of  Uie  mercury  are  found  upon  easterly,  or  north-easterly,  winds.  &.  In 
calm  frosty  weather,  the  mercury  generally  stands  high.  6.  After  very 
great  storms  of  wind,  when  the  mercury  has  been  very  low,  it  geuerally 
rises  again  very  fast  T.  The  more  northerly  places  have  greater  alter* 
attons  of  the  barometer,  than  the  more  southerly.  8.  Witliiii  the  inipio*, 
and  near  them,  according  to  the  accounts  we  have  had  from  others,  and 
ihe  observations  made  at  Sl  Helena,  the  changes  of  the  weather  made 
Very  little,  or  no  variation  in  the  height  of  the  mercury. 

Henoe,  it  is  thought  that  the  principal  cause  of  the  ri^e  and  fall  of  the 
mercury,  is  from  the  variable  wintls  which  are  found  in  the  temperate 
sone,  and  whose  great  inconstancy  in   F.iigtand  is  notorious. 

A  second  cause  is,  the  uncertxiin  exhalation  and  prectnitalion  of  the 
vapours  Jotlging  in  the  air,  whereby  it  is  at  one  time  much  more  croird* 
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ttl  lliaii  at  anciLherj  and  c  01  if  fluently  lieafier;  but  this  btlcr  depends 
ill  It  ^cut  iiifaiiire  upon  the  bniien  Now,  from  the<fe  riniiciplu^  we 
may  ex  pin  in  the  several  pheitomena  of  the  barometer,  takijig  tJiem  in 
tl>c  same  oiiler  at  they  are  laid  dtiwn,     Thu», 

] »  The  mercury  l>ciiJ^  low,  iiulicateg  raitj ;  because  the  air  being 
U^kt.  the  vapours  are  no  longer  snpportetl  by  It,  having  become  ipec^fi- 
cally  heavier  than  the  medium  iti  which  they  floated  ;  so  that  they  des- 
cend rowfirtl'V  the  earth,  niul,  m  their  fall,  meetitijG^  \vkh  other  arpieoiis 
purtides,  they  incorporate  to^etlier,  and  form  little  dropD  ol  rain:  but 
the  meTvuTj  iwhip-  at  Oi  e  time  lower  than  another,  is  the  effect  of 
two  cf^tntrary  winds  iiiowing  fiom  the  place  where  the  barometer  9tnr^s»; 
whereby  the  air  of  that  plaL-e  is  carried  lioth  way*  from  it»  and  conse* 
c|n<?nli¥  the  irtcnmh<*nt  ryliiuler  of  air  is  diminished,  and  acrnrdin^ly  the 
nierctiry  sinks  ;  as,  for  instance*  if  in  the  German  Ocean  it  should  blow 
a  i^^ale  of  weiiterly  wind,  and  at  the  same  time  an  easterly  wind  in  the 
lri?'h  Sea  ;  or,  if  in  France  it  should  blow  a  northerly  wind,  and  in 
Scotlanil  a  Foniherly ;  it  must  be  ^rante<l^  that,  that  part  of  the  atmoc- 
phere  impendent  over  England  would  be  exhausted  and  attetuiate«l,  and 
ihe  merrnry  would  f^ubside^  and  the  vapours  whkh  before  floatetl  in 
these  p*irts  of  the  air,  of  equal  gravity  with  themselves,  would  sink  to 
the  earth. 

2,  *l'he  ;RTeater  heii^ht  of  the  barometer  ij*  ot'casioned  by  two  contrary 
winds  blowing  towurrl*  the  pliice  of  observation,  by  which  the  air  ol^ 
other  phiccs  is  brought  thither  and  accumuhited  ;  so  that  the  incumbent 
cylinder  of  air  iMeinfj  increajied  Imth  in  heiiflit  and  weight,  the  mercury 
pressed  by  it  must  reeds  atanr]  hi|,'h,  us  Inn^  as  the  winds  continue  to 
to  blow  ;  and  then  the  air  I>einb(  specitic'dly  heavier,  the  vnpoiirii  are 
kept  suspeuiled,  so  that  they  have  tio  incbnation  to  precipitnte,  &nd  fall 
down  in  drops ;  which  is  the  rt*a^on  of  the  serene  good  wcattier  which 
attends  the  /greater  hi-iffhts  of  the  mercury. 

3,  The  mercury  j^inks  the  lowest  of  all,  by  the  very  rapid  motion  of 
the  air  in  storms  of  winlL  Kor,  the  tract  or  re^jion  of  the  eartb*f(  surface, 
in  which  the  winds  rnj^e,  not  eJttendin^  nil  round  tlie  glolie,  that  stag- 
nant air  which  i»  left  behiml^  as  likewise  that  on  the  sides,  cannot  come 
in  to  fast  as  to  supply  the  vacuity  made  by  so  swift  a  current;  so  that 
the  air  must  necessarily  lie  attenuated  when,  ami  where,  the  winds  con- 
tiiiite  to  blow;  and  that  more  or  less,  according  to  their  violence. 
Add  to  this,  that  the  horizontal  motion  of  the  air  being  s^  quick, 
mav  in  all  prohahiUty  take  0 If  some  part  of  the  perpendicular  prej*iure; 
and  tile  great  agitation  of  its  particles  is  the  reason  why  the  vapoura 
are  disiipated,  and  do  not  condense  into  dropii,  so  as  to  form  rain ; 
otherwise  the  natural  consequence  of  the  air's  rarefaction. 

4*  The  mercury  standi  highest  in  the  easierly  and  north-easlerly 
wind  ;  J>ecause,  in  thu  great  Atlantic  Ocean,  on  this  side  the  thirty-fifth 
degree  of  north  latitude,  the  winda  are  almost  always  westerly  or  south- 
westerly ;  KO  that,  whenever,  here,  the  wind  comes  up  at  east  and  north- 
east, it  is  Aure  to  he  checked  by  a  contrary  gale  as  soon  as  it  reaches  the 
ocean  ;  wherefore,  according  to  the  second  remark,  the  air  must  nectU 
he  heaped  over  this  island,  and  consequently  the  mercury  must  ttaud 
high,  an  often  as  these  winds  blow.  This  hohls  true  in  thi»  country  ; 
hut  is  not  a  general  rule  for  others,  where  the  winds  are  under  dif-^ 
ferent  circumstances  i  and  we  have  sometimes  had  the  mercury  here  ao 
low  aa  S9  inches,  upon  an  easterly  wind  ;  but  then  it  blew  exceedmgly 


418  ftPBCIFIC   GEAVITT. 

hard ;  and^  thus  Is  accounted  for  what  wai  observed  in  the  third 
ronark. 

5.  In  calm  frosty  weather,  the  mercury  g<enerally  stands  high,  be* 
cause  it  seldom  freezes  but  when  the  witids  come  out  of  the  northam 
and  north-eastern  quarters,  or  at  least,  unle*(8  those  winds  blow  at  no 
ffreat  distance  off;  for  the  northern  parts  of  Germany,  Dennoarky 
Sweden,  Norway,  and  all  that  tract  whence  north-eastern  winds  come« 
are  subject  to  almost  continual  frost  throughout  the  winter  :  and  thereby 
the  air  i<i  very  much  condensed^  and  in  that  state  is  brought  hither^ 
ward  by  those  winds  ;  -and  being  accumulated  by  the  opposition  oif  tfaft 
wetterly  wind  blowing  on  the  ocean,  the  mercury  must  rieedit  be  forced 
to  li  more  than  ordinary  height.  As  a  concurring  cause,  the  shrink* 
big  of  the  lower  parts  of  the  air  into  lesser  room,  oy  cold,  must  cause 
a  descent  of  the  upper  parts  of  the  atmosphere,  to  reduce  the  cavity 
made  by  this  contraction  to  an  equiliiirium. 

4.  After  great  storms,  when  tiie  mercury  baa  been  very  low,  it  gene* 
rallv  rises  again  very  fast.  It  has  l)een  ob^terved  to  rise  one  inch  Snd  a 
half  in  less  that)  six  hours,  after  a  long-continued  storm  of  south-west 
wbid.  The  reason  is,  that  the  air  being  very  much  rarefied  by  the  great 
evacuation  which  such  contmued  storms  make  (vf  that  fluid,  tlie  neigh« 
bouring  air  run.s  in,  the  more  swif\ly,  to  bring  it  into  an  equilibrium. 

Lastly.     The  variations  are  greater  in  the  more  northerly  places. 

dcclxxttt. 
Construction  of  Hygrometers. 

The  Hygrometer  is  an  instrument  to  measure  the  degrees 
of  drynses,  or  moisture,  of  the  atmosphere. 

There  are  divers  sorts  of  Hygrometers;  for  whatever 
body  either  swells  or  shrinks,  by  dryness  or  moisture,  is 
capable  of  being  formed  into  an  Hygrometer.  Such  are 
woods  of  most  kinds,  particularly  ash,  deal,  poplar,  &c. 
Such  also  is  catgut,  the  beard  of  the  wild  oat,  &c.  The  fol- 
lowing is  the  most  lasting,  and  convenient  mode  of  construct- 
ing an  instrument  of  this  kind.  Take  a  very  nice  balance, 
and  place  in  it  a  sponge,  or  other  body,  which  easily  im- 
Inbes  moisture ;  and  let  it  be  in  equilibrio,  with  a  weight 
hung  at  the  other  end  of  the  beam.  Now  if  the  air  become 
moist,  the  sponge  becoming  heavier,  will  preponderate;  if 
dry,  the  sponge  will  he  raised  up.  This  balance  may  be 
contrived  two  ways;  by  either  having  the  pin  in  the  mid- 
dle of  the  beam,  with  a  slender  longiic,  a  f(K)t  and  a  half 
long,  pointing  to  the  divisions  on  an  arched  plate  fitted  to 
it;  or,  the  other  extremity  of  the  beam  may  be  made  so 
long,  as  to  describe  a  large  arch  on  a  board  placed  for  the 
purpose,  as  it  is  represented  in  the  figure. 
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Td  l^r^pAre  thd  ^pon^,  it  may  be  necessary  to  wash  it  in 
water ;  and  when  dry,  in  water  or  vin^r,  in  which  sd- 
auimoniaCf  or  salt  oi  tar(ar«  has  be^n  dissolved^  and  let  it 
dry  again :  then  it  is  fit  to  lie  used. 

nrcLxxiv. 

Congelation  of  WAter,  by  +!♦»  IRk^ioval  of 

Atmofphtric  Prrssure. 

ith^  cold  excited  by  evaporation^  aidtxl  by  the  process  of 
absorption,  as  hils  been  noticed  in  Pace  78,  may  oe  prodi- 
giously augmented,  by  combining  with  it  the  operaUon  of, 
an  Air  Pump.  It  appears,  that  air  wliich  is  dilatedi  allow- 
ed to  occupy  a  wider  space,  or,  wliich  possesses,  less  Specific 
Gravity,  becomes  capable  of  holding  a  more  than  oroinary 
share  of  moisture.  Such  thin  air,  if  kept  at  a  state  of  dry- 
ness by  the  action  of  sotne  absorbent  suostance,  will  there- 
fore maintain  a  profuse  evapdration,  and  occasion,  of  cour^, 
tlie  production  of  most  intense  cold. 

It  is  only  required  to  place  a  pohoiis  cUp  containing  water 
near  a  brood  layer  of  sulphuric  acid,  within  a  perfectr^  close 
rieceiver,  and  to  extract  the  greater  part  of  the  included 
air.  The  rare  medium,  which  is  left  to  occupy  the  internal 
space,  greedily  attracts  the  vapour  which  exhales  from  the 
humid  surface,  but  again  surrenders  it,  in  its  liquid  form,  to. 
the  acid.  An  incessant  circulation  is  thus  supported  he* 
tween  tlie  water  and  the  acid,  and  successive  portions  or 
heat  arc  abstracteil  continually,  and  transferred  by  the 
agency  of  the  rare  medium,  from  the  steaming,  to  the  ab- 
sorbing surface.  The  water  grows  constantly  colder,  till  it 
begins  to  shoot  into  ice ;  and  after  this  congelation  has  taken 
plitoe,  the  ice  itself  would  become  still  colwr,  till  it  reached 
u  certain  limit  of  temperature:  after  which  it  would  insensi- 
Uy  waste  away  by  evaporation^  and  disappear  entirely  in 
the  s])ace  of  a  few  days. 

Observations  and  Direcfwm.  Screw  the  plates  of  the  air-pump  firnihf 
into  their  respective  places,  huw'mg  previously  nibbed  tbeir  leathern  oat 
lara  with  hoa's  Ian).  UiiMcrew  the  finger^screw,  and  pour  in  a  table* 
•noonfui  of  ullve  nil,  wlJIst  an  assbtant  raises  the  piston  in  the  barrel 
of  the  piiitip,  by  means  of  a  lever,  tn  this  way  the  oil  will  be  drawn  np 
through  all  the  valr^N ;  and  let  the  process  lie  repeated  till  it  rises  to 
the  lop  of  the  barrel. 
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With  the  lever- key,  screw  on  the  gauge  quite  fa§t,  observing  tliat  t*ie 
leather  is  on  the  shoulder.    The  pump  is  now  fit  for  action. 

Place  the  glass  saucers  (see  Plate  8,)  on  the  brass  plates,  and  pour 
on  sulphuric  acid,  to  tlie  heii^ht  of  about  half  an  inck  In  the  centre  of 
the  acid,  set  the  Btundi,  an<J  adapt  their  baitons  :  Iheiie  stands  consist  of 
tin  rings  with  slender  glass  feet,  and  are  so  low,  that  the  bottom  of  ench 
bason  should  come  to  within  three  quarters  of  an  inch  from  the  sttrf^ee 
of  the  acid.  Fill  these  cups  to  near  the  tips  with  pure  water;  mid 
having  rubbed  the  ground  rims  of  the  receivers  with  ho^'s  lard  or 
grease^  apply  them  to  the  brass  plates,  giving  them  a  slight  turn  to 
make  them  stick  closer,  and  pass  the  finger  with  a  little  grease  round 
the  outside  of  the  join L 

Now  shut  the  stop-cocksj  cutting  off  the  mutual  communication  be- 
tween the  receivers,  and  proceed  to  work  the  pun*p.  After  two  or  three 
strokes,  the  mercury  will  be  seen  to  fink  in  the  gjuge:  continue  the 
operation  till  the  difference  between  the  two  opposite  colunnns  is  only 
half  an  iucli,  if  spring  or  well  waiter  be  used! ;  or  pii^h  the  eihaustimi  at 
once  as  far  as,  under  f^uch  circumstances,  it  wilf  go;  or  to  about  three- 
tertths  of  an  inch,  if  the  water  used  \^  fresh  di^lilLed,  or  recently  boiled, 
and  kept  close  shut  up.  Crude  water  discharges  fuch  a  quanliiy  of  air 
when  the  rarefaciion  advances,  as  to  assnme  an  appenrance  of  boiling, 
and  sometimes  of  violent  agitation ;  in  which  case,  to  prevent  the  acci- 
dent of  any  part  of  the  water  being  thrown  over  into  the  acid,  it  may 
be  proper  to  iiitermit  the  pumping  for  a  miuute.  Soon  after  the  ex* 
heustion  is  performed,  the  wftter  will  begin  to  freeze;  during  which 
process,  new  portions  of  air  will  be  continually  evolved,  till,  in  the  space 
of  about  half  an  hour,  the  ice  becumea  entirely  consolidated.  Now,  open 
the  cock,  and  re-admit  the  air ;  lift  up  the  receiver  carefully,  and  re- 
move the  frozen  cup. 

The  same  process  rs  repe*ited  with  each  receiver  in  succession  ;  aikl 
after  the  exhaustion  of  the  Inst  one  is  completed,  it  may  be  sufficient 
time  to  take  out  the  ice  from  ihe  iirKt,  and  to  renew  the  circle  of  ope- 
rations. When  the  sulphuric  acid  has  become  sensibly  weakened  by  « 
course  of  long  and  repe^tefl  absorption,  during  which  it  may  hare  «c* 
quired  one-lhini  of  it?^  weight  of  mnisiure,  and  eflecled  the  formation 
of  perhaps  five  timers  its  bulk  of  ice ;  it  should  be  decanted  off,  and 
replaced  by  fresh  cona^ulrated  acid. 


DCCIXKV. 

New  Method  of  coNGEAi.iN6  Water,  uuming  tm« 
Absence  of  At moM phytic  Pressure, 

7'he  beautifyl  cliscov(*ry  of  Professor  Leslie,  on  the  arti* 
ficial  congelation  of  water,  has  successively  engaged  the  mt- 
teniion  of  many  learned  pliilosophers  and  chemists.  They 
have  sought  to  ^ve  to  this  discovery  a  more  extended  ap* 
plicatiuo,  in  f>rder  to  convert  it  to  some  great  object  of  uli- 
lily;  and^  already,  their  labours  have  Jed  to  some  partieu* 
Lit  rcfluUs,  which  might,  other n-ise,  have  remained  long  un*- 
-i(tiijned- 
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M.  Ti.  Grothut  gives  the  following  account  of  his  inter- 
esting experiment  on  this  subject :  ^*  Into  a  metal  vase  half 
SXlei  with  water,  I  poured  very  gently  an  equal  quantity  of 
Ether,  so  that  no  mixture  might  take  place  in  the  two  liquids. 
The  vase  was  placed  under  the  receiver  of  an  air-pump, 
which  was  so  nxed  upon  its  support,  as  to  remain  quite 
steady  when  the  air  was  pumpedTout  At  the  first  stroke 
of  tlie  piston,  the  Ether  became  in  a  state  o£  ebullition  ;  it 
was  evaporated  totally  in  less  than  a  minute,  and  the  water 
remained  converted  into  ice.  1  made  this  experiment  for 
the  first  time  at  Mittau,  in  an  apartment  the  temperature  of 
which  was  16^  R.^ 

DCCLXXVI. 

Atmospheric  Gravity  acts  RQUALLr, 

Upon  Light  and  Heavy  bodies. 

W.  Benedict  Prevost  has  devised  the  following  simple  ex- 
periment, for  shewing  that  the  retardation  in  the  fall  of  light 
bodies  is  owing,  solely,  to  the  resistance  of  the  air.- — Place  a 
piece  of  thin  paper  on  the  bottom  of  a  small  box^  of  such  a 
weight,  that  in  falling,  the  bottom  will  always  keen  lowermost, 
ana  having  let  fall  the  box  and  the  paper  from  tlie  height  of 
two  or  three  ^ards  above  a  cushion,  they  will  both  reach  it 
at  the  same  time ;  while  a  piece  of  paper  of  the  same  size 
let  fall  at  tlie  same  time,  will  flutter  slowly  and  obliquely  to 
the  ground.  The  experiment  will  succeed  if  the  paper  is 
plac^  oil  a  crown,  or  naif-crown  piece,  without  using  a  box. 

dcclxxvii. 
Peoof  of  the  existence  of  Air  in  Water. 
Pour  some  river,  or  spring  water,  into  a  Florence  flask; 
set  it  over  a  lamp,  and  observe  the  globules  of  air  which  arise 
before  the  water  boils:  these  consist  of  atmospheric  air 
which  is  always  combined  with  water ;  and  which  gives  water 
that  bland,  pleasant  taste,  so  different  from  that  of  distilled 
water : — the  air  being  rarefied  by  heat,  becomes  so  liffht  as 
to  ascend  in  quantities  to  the  surface ;  where  it  bursts  m  th(^ 
globular  form. 

DCCLXXVni. 

Puoof  that  Ice  contains  Aii^. 
Fasten  a  small  piece  of  Ice  to  a  pistol  bullet,  and  immekve 
it  in  a  vessel  of  hot  water : — the  Ice,  otherwise  lighter  than 
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iVMtcr,  would  float  in  it  willwut  this  additicriiii  ^vcieUt.    Pre* 
scntlv*  globules  will  be  seen  ta  ariHe  in  the  vessel,  anci  to  burst 
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at  the  suHrtce.  Here,  as  ilie  Ice  melts. 


instant 
the  air,  formerly  cuntinecU  will  wow  tn*  liOeratcd  ;  and  bemg 
ligliier  than  u'uter^  they  ascend  above  it,  to  mix  with  the 
atmosphere.  Ice  i%  ^jiecifjcally  li«jcbler  than  water,  li^auM 
during  its  cxpanssion  by  crystal lization,  the  atruospheric  air 
occupies  the  cells  interp<ised  betiveen  ita  crystals. 

IKiti.XXlX. 
CoKFAKATtVR  LO'TTY  OF  He*TRD  AlR 

111  proportion  as  hot  air  flies  upwards,  the  cold  air  flaws 

arotiiid  from  all  side?,  to  replace  and  balance  the  atmosphere- 
This  fact  may  be  proved  by  Ijolding  a  candle  at  the  bottom 
of  the  door,  in  a  room  where  a  fire  burns — the  cold  air  will 
drive  the  flaiiu'  inwards.  At  the  middle  of  the  dtxiri  the 
Hame  will  be  stationary  ;  but  near  the  top  of  the  door,  the 
heated  air  will  turn  the  flame  outward^  whilst  escaping  Iron* 
the  cieling  of  the  apartment. 

OhMtri>aiiont>  Oil  l\m  principle,  \*an  Maruin  iliicAvcred  a  very  t!iTt{Yl8 
niflliod  c»!  pre*ervln|f  tht?  air  pure,  in  large  halln,  theatrt^a,  and  b<iffpitaJt. 
t  lie  apparatuSj,  fVir  tbia  purpase^  is  Tnertly  a  commun  lamp,  made  ac- 
eontiivf  to  Ar^aiHi'ii  coiistruetioiv  iiHperi<led  from  tht-  roof  of  the  buihl- 
iitg,  am]  kppt  burtiiitg  unrler  a  fiinne),  the  tttUe  of  wlikli  rises  aboTe  thu 
roof  witbmiti  and  is  funiisheci  with  a  vefililator.  Fnr  his  tlrel  expcri' 
meat,  be  tilletl  hh  larg^  loboralory  with  the  »Tno|e  of  oak  iharings^  ami 
(11  H  few  miiitites  after^  lighted  hi^  lamp ;  the  whole  smojce  dtiiap(ii:an.'tly 
and  the  chamber  was  perfectly  purifieiL 

Corent  Garden  Theatre  is  vent  dated  on  this  principle;  and  doiibtle*», 
I  he  health  of  worknneiT  in  maiiufaclo^riesi^  would  be  iugh{j  ben  ell  ted  bf 
I  he  adoption  of  siiniliir  methods. 

On  the  same  principle,  as  the  above,  is  supposed  to  be  founded  the 
noiT-freezin^  peculiarity  of  the  waters  of  I,nch  Neas,  in  Scotland. 

When  any  substance  posseiise^  a  ^freater  quantity  of  caloric  than  the 
substance  In  contact  with  it,  the  »mier'abnn*iaut  p<)rtbn  has  a  te^Hlencj 
to  pass  from  the  former  to  the  latter.  Now  the  nppennost  lairdua  of 
water  in  Loch  Ness,  being  in  contact  with  the  incviiiibem  cohler  air,  e*- 
fwriencei  an  abstraction  of  caloric  ;  which,  tiy  increasing  its  sfiecifie 
gravity,  causes  it  to  descend ;  and  a  warmer  buihia,  of  eonwquciior, 
occupies  its  pliice.  This  lamina,  in  its  timi,  undergoes  a  similar  procen, 
and  IS  succeeded  by  another ;  and  so  otu  A  circulatitni*  d  the  froat  be 
of  sufficient  cnntbiuaiice,  thus  proceeils,  till  the  whole  mass  Is  reduced 
to  the  temperature  of  abon  t  i'Jf"  on  riihrenheil'tf  thermometer.  After  if 
luis  arrived  at  ihit  lerni,  ih^  rircuJalion  cea^^tp  ;  for  then,  a  further  »l»- 
fctraction  of  Ciih)r«c  prn<iuces,  instead  of  a  contraction,  an  e^piuifion,  of 
volume*  The  leu^pMaturi'  ui  grt^^alejtt  tleujity  is,  ihervfore,  ^tboitt  tS* ; 
aiNl  congebtiifn,  as  is  weU  |ini»\vn»  takes  place  at  3*i". 

Hrnce  it  apjiriirs,  that  ihc  drcuinstanre  under  considerati<»n  is  hot 
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peculiar  to  Loch  Ness  only ;  hut  to  all  lakes  which,  like  that,  are  in 
some  parts  unfathomable;  or,  at  least,  so  deep,  that  the  circulation  i» 
kept  up  during  the  continuance  of  the  frost. 

The  comparative  warmth  of  the  blue  vapour,  which,  duriuft  the  ex- 
trcmest  cold  of  winter,  borers  over  the  lake,  i»  supposed  to  arise  from 
the  caloric  imparted  to  it  from  the  water. 
DCCLXXX. 

Levity  ok  Hydrogen  Gas  slhewn 

By  Inflating  a  Small  Balloon. 

The  levity  of  this  gas»  may  be  demonstrated  by  making 
a  balloon  of^gold-beater^s  skin,  (using  a  little  diluted  gum* 
arable  to  close  up  any  holes  or  fissures,)  filling  it  from  a 
bladder  or  jar,  and  tying  a  thread  round  the  mouth  of  it 
to  prevent  the  escape  of  the  gas.  When  fully  blown,  attach 
a  fanciful  car  of  coloured  paper,  or  very  thm  paste-board, 
to  it ;  and  let  it  float  in  a  large  room  ;  it  will  soon  gain  the 
cieling,  where  it  will  remain  for  any  length  of  time.  If  this 
balloon  is  let  off  in  the  open  air,  the  operator  will  nut  see 
it  again.  This  experiment  may  be  varied,  by  putting  small 
grains  of  shot  into  the  car,  in  order  to  ascertain  (as  well  as 
the  circumstances  will  permit,)  the  difference  l)etween  the 
M'eight  of  hydrogen  gas  and  the  same  bulk  of  atmospheric  air. 
It  is  with  tnts  gas  that  balloons,  on  a  large  scale,  are  filled. 

dcclxxxi. 
Inflation  of  Balloons  on  ▲  large  ^cale. 

Iron,  Zinc,  Sulphuric  Acid,  and  Water,  are  the  ingredients 
generally  used  for  the  production  of  Hydrogen  Gas,  to  in- 
flate Balloons. 

The  Sulphuric  Acid  must  be  diluted  with  5  or  6  parts  of 
Water.  Iron  may  be  expected  to  yield  in  the  common  way 
1700  times  its  own  bulk  of  gas; — or  1  cubic  foot  of  inflam- 
mable air  may  be  produced  by  4j  ounces  of  Ircwi,  the  like 
weio;ht  of  Sulphuric  Acid,  and  22^  ounces  of  Water.  Six  ounces 
of  Zinc,  an  equal  weight  of  Sulphuric  Acid,  and  SO  ounces  of 
Water  are  necessary  lor  produang  the  same  quantity  of  gas. 
It  is  more  proper  to  use  the  turnings  or  chippings  of  great 
pieces  of  iron,  as  of  cannon.  Sec,  than  the  filings  of  that 
metal,  because  the  heat  attending  the  effervescence  will  be 
diminished ;  and  the  diluted  acid  will  pass  more  readUy. 
through  the  interstices  of  the  turnings  when  they  are  heaped 
together,  than  through  the  filings,  wnich  stick  closer  to  one 
another. 
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The  weij^ht  oi*  tlic  inflammable  air,  obtained j  by  means 
of  Sulphunc  Acid,  is,  in  the  c»»mmon  way  uf  proeuring  it^ 
generally  one  seventh  of  the  weiglit  of  en  mm  an  air. 

71ie  anoexed  cut  represents  a  Baiimm  filled  from  several 
vessels  at  one  time. 

A,  A.  are  the  in\ crt- 
ed  tubs  which  Fcne 
as  (iasometers,  B^B. 
are  larger  vessels  con- 
taining water,  tbroitfth 
which  tlic  Hydrogen 
Gas  pa?ise^  to  enter  tlie 
GasonielL-r.  Tliii  water 
preserves  the  appar- 
atus air-tight,  and  pu- 
rilies  the  Gas.  C.  is 
I  he  ba$e  c»rtlie  Balloon. 
D>  F*  repreiient  oet- 
wurk  thrown  over  ibe 
Balloon*  to  which  ihc 
ear  K,  i»  fastened  by 
means  of  cords.  E,  K. 
are  the  tijbe<*  which 
convey  the  Gas  from 
Hasotneters  into  tlie 
Balloon . 

When  a  BidkMni  is  to  be  filled,  nothing  more  is  necessary 
than  to  p>ijr  the  diluted  jicid  over  the  iron  turnings  in  earthen 
vessels,  each  having  one  p^iss.^ge  for  the  (ias  to  the  Balloon, 
and  another  for  receiving  the  ingredients.  When  only  :i 
little  Hydrogen  is  evolved ^  the  ingredients  may  l)c  stirred 
with  an  iron  rod.  Tlie  ingredients  may  be  passed  into  the 
vessels  through  glass  funnels,  and  the  passages  shotdd  he 
corked  whili^t  thu*  Gas  is  forming;  wnich  may  be  con- 
veyed by  tin  tubes  to  I  he  Bsdloon. 

Oh^eriattoTLu  The  art  of  flying,  or  of  imitatiij£  the  feathercil  tribe, 
hai  lonp  been  ihr  ol/ject  of  earnenl  desire  amoneM  meji.  Car5»  artjfiokl 
birtlsj  wing5,  flr>ci  other  pltfcfifl  of  mechanlsfn  far  Oyiiig,  pfiierally  flii* 
surd,  aiitl  always  insufficieTitt  have  fre<|uetitly  been  exhihited  to  Itiu 
t]nf!J!ttJngii}sh1ii|Z'  eye  of  the  vu1tr<iir ;  (jut  tlic  j^tricle^t  enquiry  ittlo  the 
accoutitf  of  authemic  liistory,  fituls  no  Tneution  of  any  success  havi)»;( 
erer  alteiiflcl  attempts  of  ll.is  nature  previnus  to'thc  year  11^2. 
The  d  14 CI IV ems  rTi«de  on  the  nature  aud  properties  of  the  aerial  fluiJ-. 
by  the  ititiubtry  of  Blaclr,  Priestley,  Cavendish,  and  olbers,  iuggested, 
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Boine  time  before  the  above-inctitioned  year,  the  practieabiUty  of  form- 
ing machitie^  aufEc'ient  to  f'lrrate  coniiiilerable  weights  into  the  r^^iotis 
of  tht:  atmosphere.  Mr.  Cavenilish  was  the  first  whn  ascertaii)ea  the 
specific  g^ravliy  of  hydrogen  gan  (then  L-atleil  iiiflammabie  air),  aiiil  who 
foytid  It  to  be  much  lighter  liiati  coninion  air.  Hh  expertmentfl  on  ihJs 
ffubj^c  are  pubiiiibed  in  the  Philo^nphicul  TraiiKactions  fur  the  year 
1766.  In  consefjuutice  of  the  discovery,  it  was  natural  to  concbide, 
that  if  a  large  bladder,  or  other  eovdope,  was  tilJed  with  hydrogen  gas^ 
and  that  if  tbt"  iv  eight  of  the  envelope  added  to  that  of  the  contametl 
i;'dn,  waa  less  than  the  weight  of  an  equal  bulk  of  common  air;  the  ap- 
paratits  would  mount  up  bito  the  atuiiospliere  fur  the  same  reason,  aiul 
in  Ihe  fame  manner,  as  cork  would  rise  ti  om  the  bottom  towards  the 
surface  of  the  ^ea. 

Dr.  Black,  of  EirmlHirgh,  thought  of  flllhig  the  allantoic  of  a  calf  with 
hydrogeti  ^\iB,  for  the  purpose  of  shewing  at  his  k'ctiircji  that  such  a 
body  would  aseeml  in  ihe  atmoaphert' ;  hut  be  Merer  put  the  [irq}ect  to 
the  test  of  actual  experience. 

Earlv  (n  the  year  178^,  M.  Cavallo  made  the  first  attempt  to  elevate 
a  bag  full  of  bydrngeii  ^m  hito  the  surrounding  air ;  and  an  aecornit  of 
hij*  experiuieiit*!  wa*  rend  at  a  njeeting  of  the  Royal  Society,  on  the  ^th 
of  June,  I7H3,  lie  tried  bladder!*,  the  thhmeat  and  largeat  that  could 
be  procured,  Som+i  nt  thetn  were  cteat>ed  with  creat  care,  removing 
fruiu  them  nil  the  supei  fluous  membranes  that  could  (wsstbly  lie  icraped 
off;  but  notwithstanding  all  the^e  precuuttonK,  he  lound  the  largest  and 
lightest  bladders  to  be  somewhat  too  heavy  for  the  purpose.  Some 
»wimming-blatldtrr«  of  finches  were  also  found  too  heavy  lor  the  experiT 
mcnt ;  r>or  could  he  even  ^uccetd  in  making  durable  light  l^alb  by  hlow- 
ing  hydrogen  ti^ns  into  a  thick  sohitiuri  of  gunia,  thick  varoi&hes,  and  oif 
piiint.  In  J^hortj  *oap-balla,  inllated  with  hydrogen  gas.  were  the  only 
tilings  of  thisi  sort  which  could  be  elevated  in  the  air.  These,  per- 
haps, wt're  the  iirst  air-balloons  that  wtre  ever  constructed. 

Not  loi^g  after  thi»,  success  attended  an  experiment  of  a  mmilar  na- 
Lore  made  at  AvigTion,  by  Stt-plten  Monti^olfier:  but  the  bag  was  not 
filied  with  hydrogen  gas.  It  was  tilleil  wiih  air  rarefied  by  brat^  which, 
of  course,  wa^  lighter  than  an  equal  bulk  of  common  air  of  tlie  uiual 
ternpcntture. 

It  b  said  that  the  two  brother::,  Stephe;i  and  John  Afontgolfier,  begau 
to  ihhik  on  the  expf^rimenl  of  the  aerostatic  machine,  ua  early  a*  the 
middle,  or  latter  end,  ol  the  year  178-^.  The  natural  ascension  of  smoke, 
and  of  the  clouds  in  the  atmosphere,  Kug^ested  the  first  idea  ;  and  tu 
indtate  those  bodies,  or  to  encio.se  a  clouu  in  a  bag,  lo  that  the  latter 
might  be  elevated  by  the  buoyancy  of  the  former,  was  the  Iir^t  prpjecl 
of  thoi«e  celebrated  gentlemen. 

Stephen  Montgolner,  the  eldest,  made  the  first  aerostatic  experiment 
at  Avignoiij  toward*!  tlic  middle  of  November,  178^,  Tlie  machine 
consisted  of  a  b^g  of  fine  f^ilk,  in  the  shape  of  a  parallelopipedon,  open 
on  one  side,  the  capacity  of  which  was  equal  to  about  40  cubic  feet* 
Burning  paper,  applied  to  its  ajwrture,  served  to  rarefy  the  air,  or  to 
form  the  cloud  ;  and,  when  sufficienily  expanded,  the  machine  ascended 
rapidly  to  the  cieling  of  the  room.  Thu,s,  the  origiiml  discovery  was 
made,  which  was  aflerwards  continneil,  improved,  and  diversified,  by 
.'leveral  perions,  in  different  parts  of  the  world. 

As  soon  a£  the  news  of  M,  Muntgnlfier'i  successful  experiment  reached 
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Parw,  the  scientific  persons  of  lliat  capkal,  justly  canduding  that  »1 
milar  eiperimexit  might  be  made,  by  Ming  a  bag  with  hydrogen  g&^ 
iinnnediately  attfinpterl  to  verify  the  supposidon.  A  Fiibscriptiun  for 
defraying  thi*  expeiicea  that  itiiffht  attend  the  accomplishnient  t>(  the 
project,  wai  immediatdy  0f>eMft1 ;  persons  of  all  rantjj  ran  with  eager- 
npis  to  slgFi  their  names,  and  the  necessary  mm  was  ^peedify  raii»eil. 
Messienre  Roberts  were  appoiuted  to  confiRict  the  mathine,  and  Mr, 
Charles,  profcssc^r  of  experimental  philosophj,  was  appointed  to  siipt^r- 
intend  the  work. 

The  obstacles  which  opposed  tht*  accompTishment  of  tiik  fi^^t  attempt 
were  many  ;  but  the  two  principal  difficuliies  were  to  produce  a  latj^e 
quantity  of  hydrogen  p^as,  and  to  find  a  mb.stance  ?uificienlly  light  to 
iTiake  the  bag  of»  himI  at  the  same  lime  impermeable  to  the  gas.  At  Ust 
the^'  constructed  a  globidar  bag  of  a  sort  of  silk  ntufT,  called  luietttin^; 
which,  in  order  to  render  it  impervious  lo  the  gus,  was  covered  with  a 
certaiii  vsiriiish,  aaid  to  consist  of  dissolved  ehistic  gum.  The  diameter 
ctf  this  bag,  which,  from  its  hiill-like  shape,  was  called  a  hafhton,  waj 
about  i:i  feet  Bng|jsh»  It  had  only  oae  aperture,  like  the  !>eck  of  a 
bladder,  to  which  a  slop-cock  was  adajjtcd-  The  weight  of  the  ballooti^ 
when  enijity*  together  with  the  « top-cock,  ivaa  twenty- fire  pounds. 

The  attempts  to  fdl  this  bag  commeticeti  on  the  ^,kl  of  August,  1783; 
but  the  operators  met  with  so  many  dtillcukies  and  disappnlntnients, 
from  iiiadvertendes,  want  of  materials,  want  of  precaution,  ccc,  that  the 
actual  ascent  of  the  balloon,  did  not  take  place  before  the  2<Slh  of  the 
same  myiith.  On  the  morning  of  that  day,  the  inflated  balliion,  having 
A  small  cord  fasSened  to  its  neck,  w^as  permiUed  to  rise  only  to  the  height 
of  about  100  feet ;  but  wt  five  o'clock  in  the  afternoon  oi  the  97 lb,  U 
was  diiien^'aged  from  it^s  fastenings,  in  the  t'hamp  de  Mar^J,  and  rose 
maje*ticiilly  in  the  atmosphere,  before  the  eyes  of  a  great  many  thou- 
sand spectators,  and  amidst  a  copious  shower  of  rain.  In  about  two 
minutes  time,  it  arose  to  the  height  of  about  312*  feet.  After  remaining 
in  the  atmosphere  only  ihree-ipiarter^s  of  an  hourj  this  balloon  feH  hi  a 
field  near  Gouesse,  a  village  about  fifteen  milea  from  Paris,  lu  fall  was 
attributed  to  a  rupture  that  was  Ibuml  iu  il^  and  it  was  reasonably  ima'- 
gined,  that  the  expansion  of  the  hytlrogen  ga»j  when  the  Imltoou  had 
reachetl  a  much  le.-is  derjse  part  of  the  atmosphere,  had  burst  it.  When 
this  balloon  went  up,  it  was  found  upon  trial  to  be  tbirly-fivT?  pounds 
lighter  than  an  equal  hulk  of  common  air. 

Thus,  in  the  years  17^2  atid  HmS,  it  was  ascertained  that  ba<rs  ftdf 
of  hydrogen  ga^,  i>r  of  rarefied  common  adr,  either  of  which  is  lighter 
than  common  air  in  its  usual  state^  would  ascend  into  the  alniospbere^ 
and  that  they  might  take  up  considerable  weights. 

Soon  after  tlie  success  of  their  first  attempt,  the  Montjjol fieri  repeated 
the  experiment  in  the  open  air^  and  with  bags  of  dilTerent  sizes  ;  but 
their  brut  grand  and  puulic  exhibition  in  the  presence  of  a  nurvieroua 
assembly,  was  made  on  the  5th  of  June,  I7K3,  with  an  aerostatic  ma* 
chine  or  bag  that  measnre<l  thirty-five  feet  in  diameter.  The  machioe^ 
inflated  by  Uie  rnreOed  air,  a^ceiideii  to  a  considerable  height,  artd  then 
fell  at  the  distance  of  J6^H  teet  from  ihe  orijrimd  place  of  ascension. 
Thi»  experiment  was  deacrihi^d  and  recorded  with  great  accuracy  ;  sod 
accounts  of  it  were  immeiJialely  torwardori  lo  the  court  nf  France,  to 
Ihe  Academy  nf  Sciences,  iind  almost  as  far  a%  literary  and  entertaining 
corres[mndcnce  could  n'ach* 
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The  jroun^r  Mnnti^lBer,  arriving  at  Pam  not  hmg  after  the 
aboTe-mentioned  public  exhibttion,  wan  iiiTiled  bv  the  Academy  of 
tScienceii  to  repeat  his  linmilar  aerostatic  eipenmeiit;  in  conse* 
mience  of  wliicli  iDTitationr  ^i^  be^^an  lo  construct  an  aerostatic  ma- 
ctiinc  of  about  seventy-two  fe«?t  in  height,  at  the  ex  pence  of  tbe  aca- 
demy«  But  whiJe  this  operation  was  gomfi  on,  and  aa  a  successful  ex- 
periment with  ail  inflammable  air-baltoori  had  already  been  performed 
on  the  97th  of  Aiijtrnst,  the  project  of  makitip?  balloons  became  getieral; 
and  those  who  wi»lied  to  make  the  eiperiment,  on  the  smallest  scale,  soon 
calculated  the  necessary  partictilars,  and  fotmd  that  the  performance  of 
the  experiment  was  far  from  being"  either  dtflRcuit  or  expensive.  I1ie 
baron  de  Beaumanoiri  at  Paris»  was  itiduccti  to  try  gold-beater  s  Mn, 
and  »oon  made  a  balloon,  by  gluing  several  pieces  of  that  skin  together* 
This  balloon  was  no  more  than  nineteen  inches  in  diameter ;  it  was  of 
course  easily  filled  with  hydrogen  g^aa;  arid  on  the  lith  of  September, 
17SS,  il  mounted  with  rapidity  into  the  atmosphere. 

M*  Monti^llier,  having  completed  his  lar^  balloon,  agreeably  to  the 
desire  of  the  academy »  made  a  private  experiment  with  ii  on  the  llfh  of 
September,  which  succeeded.  On  the  following  day,  another  experiment 
was  made  with  the  name,  before  the  commissaries  of  the  academy,  and 
a  tasl  number  of  other  spcctatort  j  but  lliis  experiment,  in  consequence 
of  a  violent  shower  of  nm,  was  attended  with  partial  success  ;  and  the 
aerostat  was  considerably  damaged. 

A  simitar  machine  was  speedily  constnicted  by  the  same  M.  Mont- 
golfier*  by  whom  the  experiment  wa*  performed  at  Versailles,  on  the 
19tb  of  September,  before  the  royal  family  of  Frmice,  and  an  innumer- 
able concourse  of  spectators.  The  preparations  for  tilling  the  machine 
with  rarefied  air»  cot^sisted  of  an  ample  sca^old,  raided  some  feet  aboTe 
the  ground  ;  in  the  middle  of  which  there  was  a  well  or  chimney,  about 
sixteen  feet  in  diameter  ;  and  in  the  lower  p:\rt  of  which,  near  the  ground, 
the  fire  was  made.  The  aperture  of  the  balloon  was  put  rtmnd  the 
chimney  or  well,  and  the  rest  of  it  was  laid  down  over  the  well  and  the 
surrounding  scaffold.  As  soon  as  the  fire  was  lijt^littTl,  the  machine  be- 
gan to  swell,  acquired  acojnvex  form,  stretched  itself  on  every  side;  and 
m  eleven  minutef»  time,  the  cords  being  cut,  the  machine  ascended,  to- 
gether with  a  wicker  basket  or  cage,  which  was  fastened  to  it  by  means 
of  a  rope ;  and  in  which  a  «heep,  a  cock,  and  a  duck,  had  been  placed. 
These  were  the  first  «ininial!D^  that  ever  aiscended  with  an  aerostatic  ma< 
chine*  The  apparatus  rojse  to  the  height  of  about  1 440  feet,  and  re- 
mained in  the  atmo«iphere  during  eipht  minutes  ;  then  fell  at  the  dis- 
tance of  about  10,200  feet  from  Versailles,  wilh  the  animals  safe  in  the 
basket. 

After  the  lucces?  of  this  experimcfit  with  the  animals,  &'c.  ami  when 
ten  mouths  bad  fcarcely  elapsed,  since  M,  Montgollier  made  hU  first 
experiment  of  tliis  sort,  M*  Pibtre  de  Rozier  publicly  ofTered  himself  to 
be  the  first  adventurer  in  the  newly  invented  machine*  His  offer  was 
accepted,  his  courage  remtiiited  undaunted,  ami  on  the  15th  of  October, 
1783,  he  actualh'  ascended  into  ibe  atmosphere,  to  ibe  fjstonl^hment  of 
a  gazing  mtdlilude.  The  bulloon  wiUv  which  he  ascend e«i  was  of  in 
oval  shape,  its  height  being  about  seventy -four,  and  its  borizorjtal  dia* 
meter  forty -eight  (eet.  I'he  aperture^  or  lower  part  of  tlie  machine,  had 
a  wicker  gallery  about  three  feet  broad,  with  a  btdius trade  both  wiihiu 
mnd  without,  abMit  three  feet  high.  The  inner  diameter  of  this  gallery, 
and  of  the  neck  uf  the  machhic  whitih  paiiicd  through  it,  was  nearly 
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tiiteeti  feet  In  the  mkJdie  of  this  apertiirf«  un  iron  grate  or 
was  supported  by  means  of  chaiiit»  which  uifne  down  from  the  sides  of 
the  machine.  In  this  coustruciian,  when  the  machine  waa  up  iii  thr 
aifj  witli  a  fire  lighted  in  the  p^rate^  it  wan  easy  for  a  perjK»n  w  no  sinod 
Mi  the  gallery,  and  hat!  fuel  with  him,  to  keep  up  the  fire  in  the  opmtn^ 
of  the  machine,  by  throwing  the  fuel  on  the  pate  throujK^h  poit- 
holes  made  in  the  neck  of  the  balloon  ;  by  which  mean^,  it  might 
lie  kept  up  SLA  long  as  the  person  in  itj  gallery  thought  proi>cr,  or  till  he 
had  no  fuel  to  supply  the  fare  with. 

The  first  aerial  royage,  with  an  inllammable  air  balloon,  wai  per- 
formed on  the  Ist  of  December,  1783.  Mr  Charles,  and  Mr,  Robert, 
were  the  first  adventurers.  The  balloon  was  globular,  its  diameter  be- 
mz  lwenty*sef  en  and  a  half  feet,  A  net  went  over  the  upper  hefii»- 
spnere,  and  was  fastened  to  a  hoop,  which  went  round  the  miHJle  of 
the  balloon, — From  this  hoop  ropes  proceeded,  aud  were  fastened  to  a 
boat,  which  swung  a  few  feet  below  the  balloon.  In  order  to  prerent 
the  bursting  of  the  machine  by  the  expansion  of  the  gas  in  an  elevated 
region,  a  valve  was  made  in  the  upper  part  of  it,  which»  by  pidUng  a 
■tnng,  would  open  find  kt  out  part  of  the  gas,  Tliere  h  as  like  wife  a 
long  silken  pipe,  through  which  the  ballo^m  was  filled. 

The  apparatus  for  filling  it,  consisted  of  several  wooilen  ca«iks  placed 
round  a  lar^e  lub  full  of  water,  every  one  of  which  had  a  long  tin  tube, 
which  terminated  vmder  a  vessel  or  funnel,  that  was  inverted  into  the 
water  of  (he  tub.  A  tube  then  proceetted  from  tliis  funnel^  and  com- 
municated wiih  the  balloon,  which  stouil  Juxt  over  it.  Iron  filings  and 
diluted  sulphuric  acid,  were  put  irvto  the  casks ;  and  the  gas,  which  was 
eitricattd  frum  those  tnatcrials,  passed  tlirough  the  tin  tube;},  then 
through  the  water  of  the  tub,  and,  lufitly,  tlirough  the  tube  of  tlie  fun- 
nel into  the  biiiloon.     See  the  Cut. 

When  Messieurs  Charles  and  Robert  placed  thems<:Lvei  in  the  boat* 
they  had  with  them  proper  philosophical  instruments,  provisions,  clo- 
thing, and  «iome  bags  full  of  sand,  by  way  of  ballast.  With  tliese  pre- 
parations, they  a^certded  at  three-quarters  after  one  o'clock*  -  At  the 
time  they  went  up,  the  thermometer,  ( F*ihreuheit*s  scale,)  stood  ai  M 
degrees,  the  mercury  in  the  barometer  stood  at  27  inches,  from  which 
they  deduced  their  altitude  to  be  nearly  6tK)  yards.  During  the  rest  of 
their  voyage,  tlie  mercury  in  the  barometer  moved  generally  between 
87  inches,  atkd  ^7,6i  ;  riiiiug  and  falling  according  as  part  of  tlie  ballast 
was  tjjrown  out,  or  some  gas  escaped  frum  the  oal loon.  The  tbermo* 
meter  stood  generally  between  SS'^  an^  57, 

Soon  after  their  ascent  they  remained  italiouary  for  a  short  time ; 
they  then  went  horizontally,  in  the  direction  of  N.  N.  W.  They  cros- 
sed  the  Seine,  and  passcil  over  several  towns  and  villages,  to  the  great 
astonishment  of  the  inhabitants,  who  did  not  expect  to  see  such  a  upec- 
tacle,  and  who  had  perhaps  never  heard  of  this  new  sort  of  experi* 
ment.  This  charming  aerial  voyage  United  one  hour  and  three  quar- 
ter*. At  last  they  descended  in  a  nehl  near  Nesle,  a  small  town,  about 
S7  miles  distant  from  Paris;  so  that  they  had  gone  at  the  rate  of  about 
IS  milej*  per  hour,  without  feeling  the  least  Hicoiivenienc« ;  and  the 
balloon  underwent  no  other  alteration  than  what  was  occasio4ie*l  by 
the  dilatation  and  contraction  oi  the  gas,  according  to  the  ▼idsaitudes 
of  heat  and  cold. 

Tl:e  succesiA  of  (hese  eiperinrrentK,  spread  an  univereal  enlhuaiMni 
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tlitougHout  Europe,  niid  similar  ones,  both  in  tbe  dlniinutive  and  in 
the  large  way,  were  soon  undertaken  in  diflereul  counrriea.  Tl»e  first 
c^pwrimenl  of  this  kitid,  exhibited  in  London,  waa  on  the  25th  of  No- 
vember, 1783,  when  an  inflamnmble  air  baJk>on,  tt>  feet  in  diameter, 
was  j»ent  U[j  by  Count  Zanibeccari,  an  Italian  i^entleman.  Ilie  Jint 
aerial  voyage  undertaken  in  England;  with  an  infljimniable  air  balloon 
of  3S  fei?t  in  diameter,  made  of  oil  ailk,  was  performed  by  M.  Luardi, 
aiiOLher  Italian,  on  ihe  15th  of  SeptemWr,  1784. 

The  abbe  Berlholon  seem.**  to  have  been  the  fir«t  person  who  made 
use  of  email  balloons  for  eiploriiig  ibe  electricity  of  the  atmosphere^ 
which  must  be  a  very  UBefiil  methnd,  partkularly  In  calm  weather, 
when  electrical  kites  cannot  be  raised.  He  raistfil  several  air  balbons, 
to  which  long  ami  slender  wires  were  attached^  the  lower  extremity  of 
tbe  wire  l>eir)g  fastened  to  a  glass  slick  or  other  insulated  standj  whereby 
he  obtaiiieil^  from  such  wires,  electricity  enough  to  shew  iia  iiud,  and 
even  sparks. 

On  the  13th  of  January ,_  1784,  an  aerostatic  machine,  of  about  37 
feet  in  height,  and  tO  in  diameter,  wa»  launched  from  Ihe  Castle  Be 
Bisancon,  near  Romano,  in  Danphiny.  It  arose  with  surprising  velocity, 
and  as  the  wind  war^  north,  it  went  southward  :  but  when  the  machiJ^e 
had  flscenderl  to  the  height  of  above  6t>(Ki  feet.  In  leas  than  ten  minutea. 
It  fell  at  the  distance  of  nearly  four  miles* 

Thia  experiment,  and  indeed  the  similar  success  of  many  others, 
ahews  that  there  frequently  are,  in  the  atiiio,«phere,  currents  of  air  in  dif- 
ferent, and  sometimes  quite  opposite,  directions ;  thi^,  Imwever,  is  far 
from  being  always  the  case.  If  diflTtfrfnl  currertts  could  always  be  met 
with  at  diiTerenl  heights  above  the  surface  of  the  earth,  the  method  of 
guiding  balloons  would  be  extremely  ea??  ;  for  the  aerial  traveller 
would  have  nothing  more  to  do  than  to  place  himself  iii  tlie  tiavour- 
able  current,  which  he  might  do  by  throwujg  nut  either  Komc  ballast  or 
»ome  infljmmable  gufl,  according  as  he  wislnni  to  go  liigher  or  lower. 

The  largeiit  aerostatic  machine  ever  made,  and  lilled  M'ilh  ruretied 
air,  WHS  launched  at  Lyons  on  the  1 9th  of  January,  17B4,  with  not 
jess  than  seven  persons  in  its  gallery,  amongst  whom  were  Joseph 
Monfgolfier  and  Pilatre  de  Rnzier,  The  height  of  tliis  machine  was 
about  11^  feet,  and  its  horizontal  diameter  about  li.H.  lt»  weight, 
when  it  ascended,  including  passengerSt  gallery,  &c.  was  about  16(10 
pounds. 

Tiiis  machine,  having  suffered  considerably,  in  consequence  of  previ- 
ous trial^;  was  by  no  means  ii>  a  perfect  state  when  it  ascended ;  never* 
theiess,  when  the  action  of  the  fire  had  inflated  it,  the  seven  persons, 
who  in  spile  of  every  reraon*trniice,  had  [►laced  themselves  in  the  gal- 
lery^  refusing  to  relinqimh  tlieir  places,  the  machine  was  released  from 
Ihe  ropes,  which  confined  it,  and  ascend etl  majestically  into  the  almo*- 
phere.  At  a  certain  lieight»  the  wind  turned  it  towards  the  west;  but 
It  afterwards  proceeded  east- south-east,  ascending  at  the  same  time, 
until  it  wa5*  at  least  inOu  yards  high. 

The  effect  which  was  proiucetl  on  the  sjK'ctator*  by  this  spectacle,  is 
described  as  the  most  extraordinary  that  was  ever  occasioned  by  any 
production  of  human  htvention.  It  was  ii  mixture  of  the  strangest  na^ 
ture  imaginable.  V^ociferations  of  joy,  shrieks  of  fttr,  expressions  of 
applause,  the  sound  of  martial  InstrumL'uts,  and  the  discharge  of  mor« 
tars,  produced  on  effect  more  easily  imagined  than  describeiK     Sonic  uf 
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the  tpectators  fell  on  their  knees,  ami  others  rlcvatr  '     '    * 
liandti  t<i  the  heavenn  ;  sfune  women  (kinteil,  nnd  w> 
confident  trovellert,  without  ithfwinif  the  least  appeal......  o 

coiititiDstly  wavififf  their  h»l«  out  of  the  ifalJery. 

At  a\H3\ii  liftetfil  mimites  nfter  the  accent,  the  wind  *>Kiftt^l 
it  wa9  «Q  feeble  that  the  mBrliUie  f'tibod  alnuMt  »t/itron9iry  T 
tnrntite<.  TJnforliinatelv,  alwiut  Uiii  time,  a  rent  wai  m-j 
chine,  wl.ich  occasiotie*}  its  descent;  anil  when  It  came  w 
c*f  the  pround,  }U  velocity  wa^  consuierahJf  accehfroiixl.  J 
Hfi  [ei»  than  60,00*)  persons  beside*  the  Morechmusee,  ran  to  t 
with  the  greatesl  nppr+^hension  for  the  lives  of  the  aiU*etitiin» 
travellers.  They  were  immediritely  helped  out  of  tlie  g4licr_y 
luckily  Tto  person  had  rect'ived  any  hurt  The  machine  was  tarn 
vera  I  plaee«»  lie^idefi  a  vertical  rent  of  upwards  of  SO  fcvt  in  Ict^k^j 
whkh  clearly  shews  how  little  dan^ifer  is  to  be  apprehended  from  the 
use  of  those  machinei,  especially  when  they  are  projwrly  coit*triicted 
and  judiciously  tnana/i^ed. 

On  the  Uh  of  Ajinl,  1781,  Memieurs  de  Mnrreau,  atui  Bertram!,  at 
Dijon,  aHcendetl  wuh  an  mdammnble  atr^batlooUj  which,  according  to 
their  barotiietrical  fjbi^-rvatwns,  Beeins  to  bate  readied  the  extraunl»- 
ftary  hei^'ht  of  13,CH>f)  feet^  when  the  cold  was  so  great  that  th«  ther^ 
mometf^t-  stood  at  ^5''. 

On  the  Uth  of  July,  the  duke  de  Chartres,  the  two  brother*  Roberta, 
mid  another  perwinp  ascend etl  with  an  inflammabk  air-b«lboo,  from 
the  purk  of  St.  Ctotitl,  at  S%  miiMiles  past  seven  in  the  moniui^,  Thi« 
bnllnon  was  of  an  oblong  form,  its  dimensions  lieing-  5i  feel  by  34. 
It  ancended  with  its  greatest  extension  nearly  horixontal ;  and  after 
rcmahiififT  in  the  atinospbere  ab^ut  41  rninutcSt  it  descended  at  4  itiMll 
distance  from  its  place  of  uscerii^ion,  But  th*;  incidents  that  oorurrcd 
duriti^  this  aerial  excurisicin  deserve  purticnlar  notice,  A4  nothing  like  it 
had  happened  Wfore,  to  any  other  aerial  travellers.  Thi«  machine 
eontaitied  an  inferior  wniall  balloon,  filletl  with  common  air;  by  which 
means  it  was  <rypno9ed  thnt  tbey  might  regadate  the  ascent  And  the  de^ 
scent  of  the  Tnacmne,  without  any  loss  of  the  hydrogen  gas,  or  of 
Itallast.  The  boat  was  furnished  with  a  helm  and  oar*,  that  were  in* 
tended  to  guide  the  machine,  but  which  were  in  this,  as  well  ai  in 
every  other  similar  attempt^  found  to  be  r:;uite  useless. 

Oii  the  level  of  the  sea,  the  mercury  in  the  barometer  stood  at  ^0,2S 
inches,  and  at  the  place  of  a!«ceiision  it  stood  at  34} J^  Three  minutes 
after  its  ascension,  the  balloon  was  lost  in  the  clouds,  and  the  avriai 
voyagers  lost  si^fht  of  the  earth,  being  hivolved  in  a  dense  vapour* 
Here  nn  unusual  agitation  of  the  air,  somewhat  like  3  whirlwind,  in  a 
moment  tunted  tiie  machine  three  times  from  the  right  to  the  Irft. 
The  violent  shocks  which  the  advent ureiwTS  suffereil,  preventeil  tlwir 
using  any  of  the  means  prt*parcc!  for  the  direction  of  the  maclunc ;  and 
they  even  tore  away  the  ^ilk  stuff  of  which  the  helm  was  made.  Never, 
SAJiJ  they.  A  more  dreadful  sitnatlan  presented  Jts.df  to  any  eye»  thjut 
that  in  which  they  were  involved.  An  unbounded  ocean  of  ahapeless 
clouds  rolled  bt^nealli,  and  fieemed  to  forbid  their  return  to  the  earth, 
which  was  still  invisible.  The  agitation  of  the  balloon  became  greattt 
erery  moment.  They  cut  the  cords  which  held  the  interior 
which  consequently  fell  mi  the  bottom  of  the  exten\4l  bal)of»n,  ju^t 
the  ^aperture  of  the  tube  that  went  down  to  the  Imat,  anit  stopped 
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CiDnimuiilcflltoii.  At  tlii<  tUTi^»  ihe  ilwrrnQmeitt  was  a  liltle  abov«;  44**, 
A  fUst  of  witid  from  below  ilrnve  the  balloon  upwards,  lo  the  extremity 
of  tb«  riijoiir,  where  the  appeiiraiicc  of  tlic  sun  hhuwed  them  the  ex- 
igence of  nature;  but  now^  bjth  the  heat  of  the  eun,  and  the  dimmished 
density  of  the  atmosphere^  occasioned  sttch  a  dilatation  of  the  giii  that 
the  burttuig  of  the  ballmin  was  apprehended;  to  avoid  which,  they  In* 
traduced  a  i^tick  through  the  luhe,  atid  en<leavDnred  to  remove  the  inuer 
baiioon,  which  Rioppi^  the  aperture  withiJi  the  exteriifd  balloon ;  but 
the  dilatation  of  the  g^%  pressed  the  Inner  balloon  so  forcibly  against 
ihivt  aptrture*  ag  to  letider  eyer?  attempt  in'-fTectnaK  Durinjif  this'timc* 
they  continually  asceiifkxl,  until  the  mercury  in  llie  barometer  stood  not 
higher  than  "^4,36  iiirhes  ;  which  shcwetl  their  htight  above  the  surface 
ol  the  earth  to  be  about  <&lu4)  feet.  Under  these  druadlnl  circumstances, 
they  thought  it  nece8*tary  to  make  a  hrj|e  in  the  balloon »  in  order  to 
give  exit  to  the  gas  ;  and  accordingly  the  Diike,  him&elf,  with  one  of  the 
spears  of  the  banners^  made  two  holes  in  the  balloon^  which  opened  a 
rent  of  about  seven  or  eight  feet.  In  conseqntnce  of  this,  they  then 
descended  rapiill  Vi  i?eeingi  at  first,  no  object  cttlier  an  earth  or  in  the 
heavens  ;  but  in  a  moment  after,  they  discovered  the  fields,  and  that 
lliey  were  de-^ccnding  straijfht  into  a  lake,  wherein  tliey  would  inevi- 
tably  have  fallen,  had  they  not  quickly  thrown  over  uboiit  flO  pounds 
j  weight  of  ballaiit,  which  occasioned  their  coming  down  at  about  30  feet 
itieyond  the  edge  of  the  lake.  Notwithstanding  this  rapid  descent,  none 
I  of  the  four  iidventurers  received  any  hurt;  and  it  is  remarkable,  that 
I  nut  of  six  glass  botiles,  full  of  liquor,  which  were  simply  laiil  down  In 
I  tlie  boat,  one  only  waji  f^iund  broken. 

In  the  course  of  the  summer,  1784,  two  {lersonn,  viz,  one  in  Spain, 
[vndanotlier  near  Philadelphia,, in  America,  were  very  near  losing  their 
[  Kveii,  by  going  up  with  rarefied  air  machines.  The  former,  on  the  Sth 
I  of  June,  was  scorched  by  the  machine  taking  fire,  and  was  hurt  by  the 
Imibsequent  fall,  ko  that  his  life  wa^  long  despaired  of.  The  latter,  hav* 
ling  ascended  a  few  feet,  was  wafted  Ijy  tlie  wind  against  the  wall  of  a 
||iou»e»  and  some  part  of  the  machinery  was  entungled  under  the  eaves, 
Mrom  which  he  could  not  extricate  It.  At  last,  the  great  ascensional 
I |>ower  of  the  machine  broke  the  ropes  and  chains,  ^nd  the  man  fell  from 
I  the  height  of  about  20  feet.  The  machine  presently  took  fire,  and  wa« 
IcoTisiimed. 

The  most  renmrkalde  aerial  voyage  that  was  ever  made  with  an  ae- 
Irostalic  machliie,  was  the  crossing  of  the  Eit^rlufh  channel  m  an  intlam* 
finable  air  balloon  of  27  feet  diameter.  One  of  the  adventurers  in  this  dan- 
^eroua  voyage  was  M.  Bknchard,  an  irilre^nd  Frenchman,  who  had 
lalready  made  tive  aerial  voyages  with  the  very  same  balloon,  both  in 
I  prance  and  in  England. 

On  Friday  the  7th  of  January  1785,  being  a  fine  clear  morning,  after 
I  sharp  frofty  nighty  and  the  wind  being  about  N.  N.  W,  though  hantly 
||)erceptihle,  M.  Bl  an  chard  accomp  soiled  by  Dr.  JelTnes,  an  Ameri- 
lean  gentleman,  departed  from  Dovt^r  castle,  directhig  their  course  for 
Itbe  French  coast.  Previous  to  departure,  the  balloon,  witli  the  boat, 
Icontalning  the  two  travellers,  several  necessaries,  and  some  bags  of 
iMttd  fi>r  ballast,  were  |i1aced  within  two  feet  of  ilie  brink  of  the  per- 
Ipendicular  chff  before  the  castle.  At  one  o'clock  the  intrepid  Blanchard 
[desired  the  boat,  Slc,  to  be  pushed  ofl';  lint  the  weit,'ht  being  too  great 
for  the  power  of  the  balloon,  they  were  obliged  t>  throw  out  a  consider- 
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able  quajitUy  of  ballatt ;  in  consequence  of   wbich  ihcy  at  la.^!   ros^ 

irently  and  mnjesticany,  though  making  renr  HtUe  way,  with  onlj  thre^ 

bag*  of  ballast,  of  ten  pounds   weig^ht  each.      At  a  quarter  after  out 

'  o'clock,  the  barometer,  which  on  the  cliff  stood  at  ^i>«7,  was  fallen  to 

f87,3;  and  the  weather  prored  fine  and  warin.     Dr.  Jeffriej?   deacribes 

I  with  rapture  the  prcjspect  which  at  this  time  was   before  their  eyci. 

The  country  to  the  hack  of  Dorer,  inter9i>er«ed  with  towns  and  rilb- 

fgeSf  of  which  they  could  count  thirty-seven,  made  a  beautiftil  appear- 

|.:mnce.     On  the  other  side,   the  bneakers  on  the  Goodwin  Sands  appeared 

]  fbrmsdahle.     Opon  the  whole,  they  enjoyed  a  view,  perhaps,  more  cs* 

L  tended  and  diversified  than  was  ever  Iwheld  by  mortal  eye.    The  balloon 

[  was  much  disteiidetJ,  and  at  50  minutes  past  nne  o*clock  wa»  d«acet)dbg, 

in  corisequence  of  which  they  were  oblijfcd  lo  throw  out  one  ha^^  and  a 

[  half  c»f  f^aiid.     They  were  at  this  time  aLiout  one-third  of  rhe  way  from 

)  Xlovt'f,  and  had  lust  distinct  sight  of  the  castle.     Not  long  after,  tiiKinig 

[that  the  balloon  was  descending  very  fast^  all  the  remaiuinjf  ballast  wa* 

[thrown  over,  aho  a  parcel  of  books,  in  consequence  of  which  tlie  balloon 

(rose  again.      They  were  now  at  ahout  hall- way.     At  a  quarter  paift 

I  two  o'clock  the  nuin^  of  the  mercury,  in  the  barometer,  sheweil  that  they 

[v ere  descending;    in  consequence  oi'  which  the  remamitig  books  were 

^tiirown  into  the  sea.     At  ^6  miuutei^  after  two,  they  were  at  about  3- 

f  fourths  of  the  way,  and  an  enchanting  view  oi  the  French  coast  appeared 

before  their  eyes  ;  hut  the  lower  part  of  the  balloon  was  c*>lap§ea»  owmg 

llo  the  losi  or  condensation  of  the  ghi,  and  the  machine  was  de^ceiHiing, 

which    ohliged    them    to    throw   over    their   provisions,    the    oars   or 

r  winB:»  of  tJie  boat,  and  t»ther  arlicles,     ^*  We  threw  away/'  sanl  Dr» 

^JefTjries,  "our  only  bottle,  which  in   its  descent  cast  out  a  steam  IJce 

*  smuke^  wilh  a  ru^shing  noise,  and  when  it  struck  the  water,  we  heard 
and  felt  the  shock  very  perceptibly  on  our  car  and  balloon/*     But  tire 

•  ballootj  still  approaching  the  sea,  thpy  began  to  strip  and  cast  away  their 
[  clothtrs      Thi-y  even  itile«iiiet1  to  fasten  themselves  lo  the  cords  and  cut 

the  boat  away^  as  their  lafl  resource;  but  at  ibis  critical  pouit,  they  had 
the  satisfaction  to  ofiserve  that  they  were  rising  ;  their  di>»tance  from  ti»e 
French  ^.hort*,  which  chey  were  approaching  very  fast,  wan  about  four 
I  miles.     Fear  was  now  vanlNhitig  apace ;    the  French  land  shewed  itself 
[  livery  instant  more  bimitiful^  more  ^lisliiict,  and  more  extended  ;  C&tatit, 
and  above  "^  other  towns  and  vi]|ag4"S,  were  clearly  di stint- uisheJ.    Ei- 
artly  at  three  o'clock  they  passed  over  the  high  grounds  about  midway  be- 
tween Ciipe  Blanc  Aiid  Calais;    and  it  is  remarkable  that  the  luHoon  at 
Lihls  lime  rose  very  fast,  and  made  a  mairnificent  arch  ;    probably  t>wiiif( 
jto  the  h*"at  «>f  the  land,  wliich  rarified  in  some  measure  the  hydrogen 
I  jfas.   At  la*t  they  descended  as  Jnw  as  the  lops  of  the  trees,  in  the  forest 
I  of  Gu»tinc!<,  and  opening  the  valve  for  the  escape  of  thc^  gas,  ihey  soon 
I  after  descended  safe  to  the  ground,  after  h;ivin;i  accompliiihed  an  cnter- 
1  prii^e  which  will  probably  be  recorded  to  the  remottst  posterity* 

The  followiKg  u  ihe  melancholy  account  of  an  experiment  which  was 
fatti;-uded  by  the  death  of  two  aerial  iidventurer?,  one  of  whom  w.ti  hi, 
file  Rozier,  the  first  [jerson  that  ever  ascendi-d  with  ini  aen^^tatic  mnchim*. 
M.  Pilatre  de  llozier,  dcNiroiis  of  di verbify itig  and  improving  the  new 
F  method  of  travclluig  throij;jh  the  air,  fanned  a  plan  of  combtnitig  the 
ftwo  sjiecies  of  aeroitatic  machines,  from  which  be  expecttd  to  friHlrr 
irtieir  jiiint  buoyancy  more  laitin^;,  and  of  course  more  useful.  Uii  pjjin 
*  was  lo  place  an  intliimmalitc  uir  balloon  at  lop,  atid  to  aftijt  to  it,  by 
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means  of  rop«i,  ei  rarefied  air  ballaon^  so  tliat  a  fpace  of  fe7erAl  feet 
iwight  lutert'eiie  between  the  two.  The  passengpr,  or  paii5eiigerif  were 
iiii«iic{«t  to  take  their  places  in  the  gallery  of  the  htwer  machine,  ^vherice 
theT  couM  regtilate  the  fire,  and  nii|^ht,  by  a  ])mper  tnana^emeiit  of  the 
fuel,  plevnte  ur  depresit  the  whole,  withoyt  thi'  uecessirty  oflofihig  any  In* 
ilammable  gan  from  the  upper  balloon* 

Accordriiglv  thb  plan  was  put  in  execudnn.  The  upper  or  infliiin- 
mable  air  biillfioti  wuv  iif^'ann-ibed  silk,  linetl  wiih  n  fine  membraae,  like 
golflEieater'*  >ikin.  The  other  balloon  was  of  nrong-  liiieft.  On  the  IJtti 
nf  June  1785,  at  seven  o'cWk  in  the  moridng,  every  thing  beuig  ready, 
M,  Pilslre  de  Ho^ie^J  and  a  Mr.  RomaiHj  placed  tlieTosefires  in  the  gal- 
lery of  the  balloon,  with  plenty  of  fuel,  iiistritrnent«,  and  other  necessary 
srtides,  and  erose  in  the  atmosphere,  I  he  machine  seemed  to  take  the 
hent  p»fl»ible  direction,  but  the  wind  being  both  feeble  and  slilflhig,  they 
changed  their  directioti  two  or  three  times;  bnt  when  they  were  at  a 
cQiisideraide  height,  and  not  above  |  of  a  mile  from  the  place  of  a«»ceTi< 
sion,  the  machine  appt^ared  to  l>e  in  llames,  t*nd  presently  the  whole  waf 
precipitated  down  i*i  the  groiii»cl.  The  unfortunate  ndventiirerfi  were 
mstantlv  killed,  their  bones  diyointed  and  dreadfully  mangled  by  xh» 
tremenfloLijt  falL 

How  the  inflainmable  air  took  fire  is  rartotif»ly  coujectiircd  ;  but  k  if 
natural  to  suppose,  that  the  nparks  of  fire  mn«t  bnve  Mown  from  the 
lower  lo  the  upper  or  indammable  air  bullonn.  On  the  ground,  the  hag 
of  the  ttppcr  balloon  was  in  a  great  measure  burned  or  searched  ;  that  of 
the  lower  wns  entire* 

Omitting  the  t^arious  unin teres thiif^  though  not  numerous  nerial  voyage* 
undertaken  in  various  parts  of  the  world,  during  the  17  year*  «uhse<|ueiit 
to  the  abnve^mentioned  dreadful  accident,  we  i-hall  ndi\  the  account  of 
two  experiments  hiiice  performed  in  England  by  M.  Gamerin,  The 
tir«t  of  these  is  rernarltrtble  fur  the  very  great  velocity  of  its  motion  ;  the 
•econd  for  the  exhihitifni  of  a  mode  of  leaving  the  balloon,  mid  of  des- 
cetiding  with  safety  lo  the  gniund. 

On  tlie  3(nh  of  June  I8(>a,tbf  wind  being  strong  thou|<h  not  imjietuoui^ 
M.  Geirnerin,  and  another  gentleman,  aseended  with  an  iiitUuimable  air 
balloon  from  HnaelHgh-gardens  on  the  stjutlvwe^t  of  Lmidon,  hetwee<\ 
lour  and  five  o'clock  in  the  attenioon  :  and  in  exactly  three  4|ijarteri  of 
ail  hour  they  descended  nenr  the  *e;i,  at  the  distance  of  four  miles  from 
Colchester,  The  distance  of  that  place  froiu  Kanelagh  U  5ixiy  inilea  ; 
tlierefore,  they  traveled  at  the  aitonlshiiig  rdte  of  hO  miles  [Kr  hour.  It 
teemx  that  the  ballnon  had  power  enough  It  keep  them  un  lour  or  five 
hours  longer,  in  which  time  they  might  have  gone  S'lfe  to  tne  conthienti 
but  prudence  induced  theui  to  tfe^scend  when  they  discovereil  the  fea  not 
far  oC 

The  sJfigidar  experiment  of  ascending  into  the  almoaphere  with  an  in* 
flammable  air  tiallonn,  and  of  descending  with  a  machine  called  a  para- 
chute, was  performed  hy  M.  Garnerin  on  the  91  st  of  September  1HU«. 
Ileaacended  from  ML  George's  Parade,  North  Audley^slreet,  and  del* 
cemled  sale  into  a  field  ii^ar  the  Small  Pox  rio:«pital  at  Pancraa. 

The  bfiKonii  wns  of  the  tistial  i«ort,  viz.  i»f  oilrti  silk,  with  a  net,  from 
which  rifpea  proceeded »  which  terminale*l  in.  or  were  joined  to,  a  singb 
rope  at  a  few  feet  below  !lie  tmlloon.  To  this  rape  the  parachute  was 
la  alette  d  in  the  folhiiving  n  manner. 
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Hie  raader  may  eaiily  form  to  liimtdf  an  idea  of  thit  paffa^iil%  faj 
fanagining  a  large  umbrdla  of  canras  of  aboat  SO  iset  io  diaaMtcr,  tfut 
drtdtute  of  the  ribe  and  handle.  Sereral  ropee  of  about  80  het  ift 
lengthy  which  proceeded  from  the  edge  of  the  paradmte,  termioatod  in  a 
eommon  joining  from  which  shorter  ropee  proceeded,  to  the  eztremltica 
of  which  a  circular  batliet  was  fastened ;  and  In  the  baiket  M.  Garaerin 
placed  himielf.  Now,  the  sinffle  rope»  whidi  baa  been  eald  abore  to  pro- 
ceed from  the  balloon,  pAMed  through  a  hole  In  the  centre  of  the  para- 
chute, alio  through  certain  tin  tubes,  i^hlch  were  placed,  one  after  the 
.other,  in  the  place  of  the  handle,  or  stick,  of  an  umbrdla,  and  waa  lastly 
Waned  to  the  basket ;  so  that  when  the  .balloon  was  in  the  air,  by  cu^ 
■ting  the  end  of  thU  rope  nest  to  the  baslut,  the  parachute,  with  the 
baSiet,  would  be  separated  from  the  balloon ;  and,  m  ialting  downwards, 
would  be  naturally  opened  by  the  resistance  of  the  Mr.  The  use  of  the 
jtin  tube  was  to  let  the  rope  slip  off,  with  greater  oerUmty,  and  to  pve- 
.▼ent  its  being  entangled  with  any  of  the  other  ropes ;  also  to  keep  the 
parachute  at  a  dbuiice  from  the  basket 

The  balloon  began  to  be  filled  at  about  two  o'clock.  Hiere  were  Si 
casks  filled  with  iron  filings  and  diluted  sulf^uric  acid,  for  the  produc- 
tion of  the  hydrogen  gas.  These  communicated  with  three  otiier  casks, 
or  aeneral  receivers,  to  each  of  whidi  was  fixed  a  tube  that  emptied 
itself  Into  the  main  tube  attached  to  the  balloon. 

At  six,  the  balloon  being  quite  full  of  gas,  and  the  parachute,  fte. 
being  attached  to  it,  Mr.  Gamerin  placed  himself  in  me  liasket,  and 
ascended  majestically  amidst  the  acclamations  of  innumerable  spectatota. 
The  weather  was  the  clearest  and  pleasantest  imaginable ;  the  wind  was 
gentle  and  about  west  by  south  ;  in  consequence  of  which  M.  Gamerin 
went  in  the  direction  of  about  east  by  noith.  In  about  eight  minutes 
time,  the  balloon  and  parachute  had  ascended  to  an  immense  lieight, 
and  M.  Gamerin,  in  the  basket,  could  scarcely  be  perceired.  While 
every  sfiectator  was  contemplating  the  grand  sight  before  them,  M. 
Garnerhi  cut  the  rope,  and  in  an  instant  1^  was  separated  from  the  bal- 
loon, trusting  his  safety  to  the  parachute. 

At  first,  VIZ.  before  the  parachute  opened,  he  fell  with  great  velocity ; 
but  as  fcoon  as  the  parachute  was  expanded,  which  took  place  a  few  mo- 
ments after,  the  descent  became  very  gentle  and  gradual.  In  this  descent 
a  remarkable  circumstance  was  observed,  namely,  that  the  parachute 
with  the  app«*ndagc  of  conis  and  basket,  soon  began  to. vibrate  like  the 
pendulum  of  a  clock,  and  the  vibrations  were  so  great,  that,  more  th^n 
once,  the  parachute  and  the  basket  with  M.  Gamerin,  seemed  to  be  on 
the  same  level,  or  quite  horizontal ;  which  appeared  extremely  dangerous: 
however,  the  extent  of  the  vibrations  diminished  as  he  came  pretty  near 
the  ground.  On  coming  to  the  earth,  M.  Gamerin  experienced  some 
pretty  strong  shocks,  and  when  be  came  out  of  the  basket,  he  was  much 
aiscomposecl ;  but  he  soon  recovered  his  spirits,  and  remained  without 
any  material  hurt. 

As  soon  OS  the  parachute  was  separated  from  the  balloon,  the  latter 
ascended  with  great  rapidity ;  and,  beuig  of  an  oval  form,  tunied  itself 
Y^ith  its  longer  axis  into  an  horizontal  position. 

Coutel,  captain  of  the  aeronautic  corps,  in  France,  ascended  with  the 
Emlreftrenmnt  balloon  on  the  86th  of  June,  i  7M,  and  conducted  the 
woixlcrfid  and  important  service  of  reconnoitering  the  hostile  armies  at 
the  battle  of  Pleurus,  accompanied  by  one  ac\|utaTit  and  a  general.     He 
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aict'tideii  twice  on  tliit  Jay,  to  Dh»rnre,  from  an  rkvatlou  of  four  bun- 
tlretl  aiut  forty  yardft,  ihe  position  and  iiiaiiaeuvre*  of  the  eiipmy.  On 
e4cK  occJisicni  he  retiifiined  four  honr«  in  the  air,  and,  l>y  means  of  pre- 
concertefl  signaU  with  tlag-.^,  cArrietl  im  a  corrn^ponileuce  with  General 
JiMirdaii,  the  conitnandifr  of  the  French  arinj,  which^  in  contcqvieucc, 
was  pictorioMit. 

I  III  intended  ascent  had  been  made  known  to  the  eneniv,  who,  at  the 
moment  wheii  the  bullcHni  hegsn  to  lake  its  llight,  f>pen^  the  dre  of  a 
hatlery  a^hist  the  aeronauts,  Tlie  first  volley  was  direcled  too  low  : 
one  baJI,  neverthelefi!!,  |»assed  between  the  baltoon  and  the  car,  and  so 
neair  to  the  former,  thai  Coutel  ima^ncil  it  had  atruds  it  When  the 
snbjseqiient  diichargi'S  lA'ere  made,  the  balluon  had  already  reached  such 
a  degree  of  altitude,  ai  to  be  Iwyond  the  reach  of  f  antion  «hot,  and  the 
aeroimiils  saw  the  balls  flying  beneath  the  csir.  Arrived  at  iheir  iri- 
teniled  height^  the  obaeners,  rt-mtle  from  danger.  And  uiwiiatiirbed, 
viewed  all  the  evoluthuis  uf  the  enemy,  and,  from  the  j>eHterul  rexiouf 
of  the  air,  commanded  a  dir^tincC  and  compreheniiive  pro«pect  or  two 
formidable  armies  en|>a|re<t  in  the  work  of  death  I 

Balloons  are  useful  in  iticertaintog  the  direction  and  riature  of  witid», 
rahnti  ihunder-&torms,  bai!,  snoW|  and  all  kinds  of  meteors;  also  the 
temperature  and  rarity  of  the  air  at  variouii  elevatioui«  They  alio  would 
be  useful  for  tracing  out  correctly,  on  ma|is»  the  real  figure  of  islands, 
aeiiS,  cottslf,  mountaitks,  and  even  continents.  For  the  relief  of  teamen, 
when  a  ship  is  in  danger^  a  ha  1  loon  of  a  lar^e  size  would  he  an  invalu* 
able  acquisition.  Balloons  might  (it»o  be  used  in  the  conveyance  of  men^ 
good;!,  and  letierf^,  from  one  r^ac^e  to  ani>ther.  , 

From  the  knowledge  of  the  stimple  fact  that  hydrogei*  gait  l»  lighter 
than  ttmoapheric  air,  what  may  not  man  achieve : ! 

DCCLXXXtl. 

Const Ruc  r  ion  of  B a  l looks. 

The  shape  of  the  balloon  is  one  of  the  first  objecls  of  con- 
sidersbllon*  As  a  sphere  atlmils  the  greatest  capacity  under 
the  least  surface,  the  aplierical  ligure,  or  that  wfiidi  ap- 
proaches nearest  to  it,  has  been  generally  preFcrretl.  How* 
ever,  since  bodies  of  this  form  oppose  a  great  surface  to  the 
air,  and,  consequently,  a  greater  obstruction  to  the  action  of 
the  oar  or  wings,  than  those  of  some  other  form,  it  has  been 
proposed  to  construct  balloons  of  a  conical  or  oblong  figure, 
and  to  make  them  proceed »  with  iheir  narrow  end  forward. 
Some  have  suggested  the  shape  of  a  fish;  olliers,  that  of  a 
bird ;  but  either  the  globular,  or  the  egg-like  shape,  is,  all 
things  considered,  certainly  the  best  whicli  cjin  be  adopted. 

The  hag  or  cover>  of  an  infiammahie-air  balloon,  is  be»t 
matlc  of  the  siJk  stuff'  called  lustring,  varnished  over.  But 
for  a  Montgolfier,  or  heated-air  balloon,  on  account  of  its 
great  bize,  linen  dotli  has  been  used,  lined  within  or  wiUiout 
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with  paper,  and  varnislietL  Small  balloons  are  made  either 
of  varnished  paper,  or  simply  of  paper  unvarnished,  or  of 
gold  beater's  skin^  and  such  like  tight  substances.  The  best 
way  to  make  up  the  whole  coaling  of  the  balloon,  is  by  dif- 
ferent  pieces,  or  slips,  joined  lengthways  from  end  to  end, 
like  the  pieces  coni|K)aing  the  surface  o{  a  geographical 
globe,  ana  contained  between  one  meridian  and  another;  or 
Uke  the  slices  into  which  a  melon  is  usually  cut,  and  sup- 
posed to  be  spread  out  flat. 

After  providing  the  necessary  quantity  of  the  stuff,  and 
each  piece  having  been  properly  prepared  with  drying  oil^ 
let  the  corresponding  edges  be  sewed  together  in  such  a 
manner  as  to  leave  alxjut  half,  or  three-quarters,  of  an  inch 
of  one  piece,  beyond  the  edge  of  the  other ;  in  order  that  this 
may,  in  a  subsequent  row  of  stilches,  be  turned  over  the 
latter^  and  both  again  sewed  down  together :  liy  so  doing, 
a  considerable  degree  of  strength  is  given  to  the  whole  bag 
at  the  seams,  and  the  hazard  of  the  gas  escaping,  is  doubly 
prevented.  Having  gone  in  this  manner  through  all  tlie 
seams,  the  following  method  of  M.  Blanchard  is  admirably 
calculated  to  render  them  vet  more  perfectly  air  tight  The 
■earn  being  doubly  stitched,  as  above,  lay  lieneath  it  a  piece 
of  brown  P*Mper,  atjd  also  another  piece  over  it  on  the  out- 
tidc;  upon  this  latter,  pass  several  times  a  common  fire-iron, 
heated  just  sufficiently  to  soften  the  drying  oil  in  the  seam; 
this  done,  every  interstice  will  be  now  closed,  and  tlie  seams 
rendered  completely  air  tight.  The  neck  of  the  balloon 
being  left  a  foot  iu  diameter,  and  three  in  length,  and  all 
the  seams  finished,  the  bog  will  be  ready  to  receive  tl>e  var- 
niah,  a  single  coating  of  which  on  the  outside  is  found  pre- 
ferable to  the  former  method  of  giving  an  internal  as  well 
ai  an  external  coat. 

The  car,  or  boat,  is  best  made  of  wicker-work,  csovered  with 
leather,  and  painted;  and  the  proper  method  of  suispending 
it>  it  by  ropes  proceeding  from  the  net  which  goes  over  the 
bftUoon.  The  net  shouldbe  formed  to  the  shape  of  the  bal- 
loon, and  fall  down  to  the  middle  of  it,  with  various  cord* 
proceeding  from  it  to  the  circumfereme  of  a  circle  about 
two  feet  below  the  balloon  ;  and  from  that  circle  other  ropes 
should  go  to  the  etlge  of  the  boat.  This  circle  may  be 
made  of  wood,  or  of  several  pieces  of  slender  cane  bound 
to^'^'ther.  The  meshes  of  the  net  may  be  small  at  top, 
igasnst  which  part  of  the  balloon,  the  inflammable  air  exerts 
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the  greatest  force ;  and  increase  in  nizc  aa  they  recede  from 
the  top. 

If  a  parachute  i«  required,  it  should  be  constructed  .so,  as> 
\i  hen  distended  J  to  torn*  but  a  small  segment  of  a  sphere, 
and  not  a  complete  hemisphere  i  as  the  weight  of  this  ma- 
cliine  is  otherwise  considerably  increased,  without  gainiiig 
much  in  the  opposing  «;urJace.  The  parachute  of  M,  Gar- 
nerin  is  particularly  defective  in  ihe  too  great  extension  of  its 
diameter;  viz,  by  an  unnecessary  addition  to  ilg  weight  of 
a  hning  of  paper,  both  withinside,  and  without ;  and  in  the 
too  near  approximation  of  the  basket  to  the  body  of  the  para* 
chute;  but  especially,  in  the  want  of  a  perpendicular  cord 
passing  from  tne  car  to  the  centre  of  the  concave  of  ihe  um- 
nrella ;  by  the  absence  of  which,  the  velocity  of  the  descent 
is  certain  to  be  very  rapid  Jiefore  the  machine  l>ecomes  at 
all  distendeth  Whereas,  if  a  cord  were  thus  disposed,  the 
centre  of  the  parachute  would  be  the  portinn  first  drawn 
downwards  by  the  appended  weighty  and  the  machine  would 
be  almost  immediately  at  its  full  extension.  Having  found, 
by  experiment,  the  diameter,  required  tor  insuring  safety, 
the  further  the  basket^  or  car^  is  from  the  umbrella,  tlie  less 
fear  shall  we  have  of  an  inversion  of  the  whole  from  violent 
oscillations ;  yet^  the  longer  the  spar  e  lietween  the  car  and 
the  head  of  the  machine,  the  longer  will  [\g  the  space  run 
thmugh,in  each  vibration,  when  once  begun;  still,  by  so  mucli 
lite  more,  will  they  be  steadier.  This  ought  to  be  attended 
to,  as,  when  by  the  violence  of  tlie  oscillations,  the  car  lie- 
came  (in  Garneriivs  experiment)  on  a  line  with  the  horizontal 
axis  of  the  machine;  the  gravitating  j>ower  of  the  w^eigbt  in 
the  car,  on  the  umbrella,  being  at  that  crisis  reduced  to  no* 
thing,  the  slightest  cause  might  have  carried  the  hotly  of  the 
machine  in  a  lateral  direction,  reversing  the  concavity  of  the 
umbrella;  and  jVI.  tjarneriu,  might,  perhaps,  have  fallen 
upon  tUe(now)conveXj  yet  internal  portion  of  the  bag :  conse- 
quently the  whole  would  have  descended  confusedly  together. 

DCCLXXXIIl. 

Composition   foh  vahkishing  Balloons. 

The  compositions  for  varnishing  balloons  have  been  va- 
riously modified;  but,  upon  the  whole,  the  most  approved 
appears  to  oe  the  bird-lime  varnish  of  M.  Fauja:i  St»  Fond, 
prepared  after  M,Cavallo*s  method,  as  follows:  **  In  order 
to  render  linseed  oil  drying,  boil  it,,  with  two  ounces  of  sugar 
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of  lead,  aiid  three  ounces  of  litharge,  fur  every  pint  of  oil, 
till  they  are  tlissolved,  which  may  Ih?  in  half  an  nour.  Tlien 
put  a  j)ound  of  bird-hnie,  and  naif  a  pint  uf  the  drying-  oil 
into  an  iron  or  copper  vessel,  whose  capatity  should  equal 
about  a  gallon,  and  let  it  boil  very  gt^ntiy  over  a  slow  char*' 
eoal  fire,  till  the  bird-liuie  ceases  to  crack fe^  wliich  will  be  in 
about  half,  or  ihree-ijuariers,  of  an  hour:  Uien  pour  upon  it 
two  pints  and  a  half  more  of  the  drying  oil,  and  let  it  boU 
about  an  hour  lou^r;  stirring  it  frequently  willi  au  iron  or 
wooden  spatula.  As  the  varnish,  whilst  boifmg,  and  espe- 
cially when  nearly  ready,  swells  very  niuchj  care  should  be 
taken  to  remove,  in  those  cases,  the  pot  from  the  fire,  and  to 
replace  it  when  the  varnish  subsides;  otherwise  it  will  liciil 
over.  Whilst  the  stud'  is  boiling,  the  operator  should  ocra- 
nonally  examine,  wheifier  it  has  boiled  enough;  which  may 
be  ktiown  by  observing  whether^  (when  rubbed  between  two 
knives,  which  are  then  to  be  separated  from  onp  another,) 
the  varnish  forms  threads  l>etween  them,,  as  it  must  then  be 
removed  from  the  iire  :  when  nearly  cool,  add  about  an  equal 
quantity  of  oil  of  turpentine.  In  using  the  vamith^  the  tlulF 
must  be  stretched,  and  the  varobh  applied  lukewarm  :  in 
twenty -four  hours  it  will  be  dry/* 

DCCLXXXIV. 

AxoTHRR  Composition. 

4s  the  elastic  resin,  known  by  the  name  of  Indian  rubber, 
has  been  much  extolled  for  a  varnish,  the  following  method 
of  making  it,  as  practised  by  M.  Blanchard,  may  not  prove 
unacceptable, — Dissolve  elastic  Gum,  cut  small,  in  five  times 
its  weight  of  rectified  esisential  Oil  of  Turpentine,  by  keeping 
them  some  days  togeiher;  then  bnil  one  ounce  of  this  solu- 
tion in  eight  ounces  of  drving  linseed  oil  for  a  few  minutes; 
strain  the  solution,  and  use  it  warm. 


»c<-Lxxxv. 

VaBNISH    FOIt  RARKFtKn  AlB   HaLLOONS. 

With  regard  to  the  rarefied -air  machhies,  M.  Cavallo  re- 
oommends,  first,  to  soak  iheclolfi  in  a  solution  of  saJ-animo* 
mac  and  common  size,  using  one  pound  of  each  to  every 
jjalJon  of  water;  ami  when  the  clotn  is  quite  dry,  to  paint 
It  over  in  the  inside  with  some  earthy  colour,  and  strong 
•ize  or  glue.     When  this  paint  has  dned  perfectly,   it  wifi 
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then  be  proper  to  vamish  it  with  oily  varnish,  which  might 
dry  before  it  could  penetrate  quite  through  the  cloth.  Sim- 
pie  drying  linseed  oil  wilL  answer  the  purpose  ai  well  as 
any,  provided  it  be  not  very  fluid. 

DCCLXXXVI, 

Inflation  uf  Balloons  by  Gas,  from  Coali. 

For  obtaining  inflammable  air  from  pii-coal,  asph&ltum, 
amber^  he.  kc,  M.  Cavallo  recommends  the  following  appa^ 
ratus  : — Let  a  vessel  be  made  of  clay,  or  rather  of  iron,  in 
the  shape  of  a  Florence  flask,  somewhat  larger,  and  whose 
neck  is  longer  and  larger.  Put  the  substance,  to  be  used, 
into  this  vessel,  so  as  to  fill  about  four- fifths,  or  less,  of  its 
cavity.  If  the  substance  be  of  such  a  nature  as  to  swell 
mucfi  by  the  action  of  the  fire,  lute  a  tube  of  brass,  or  first 
a  brass  and  then  a  leaden  tube,  to  the  neck  of  the  vessel ; 
and  let  the  end  ot*  the  tube  be  so  shaped,  that,  going  into 
the  water,  it  may  terminate  under  a  sort  of  inverted  vessel, 
to  the  upper  aperture  of  which  the  balloon  is  adapted. 
Things  to  us  prepared,  if  the  part  of  the  vessel  is  put  into 
the  fire,  and  made  red-hot,  the  inflammable  air,  produced, 
will  come  out  of  the  tube,  and  passing  through  the  water 
will  at  last  enter  into  the  hallooiu 

Obieruation.  Previous  to  lh«  operaliiiri,  as  a  corisiderafjly  quantity 
of  cummoii  air  rt^mains  in  the  inverted  vt's^ieK  which  it  is  inare  proper 
to  expel ;  the  veuel  ^houltt  haT«  a  stop-cock,  tlimug^h  which  the  common 
air  mftj  be  aucked  or  pumped  out*  and  the  water  will  aicend  ai  hijfh  ai 
the  stop'cock, 

rcCLXXXVii. 
Hydrogen  Gas  paotuHED  by  Meaws  op  Steam. 
To  procure  inflammable  air  by  means  of  Steam,  Dr. 
Pries^ey  used  a  tube  of  red-hot  brass,  which  he  filled  with 
the  turnings  of  iron  that  were  separated  in  the  boring  of 
cannon.  By  this  means  he  obtained  an  iufiaminable  air,  the 
specific  gravity  of  wliich  is  to  that  of  common  air  as  1  to  18. 
In  this  method,  not  yet  indeed  reduced  tu  general  practice, 
a  tube  about  three-quarters  of  an  inch  in  diameter,  and 
about  three  feet  long,  is  filled  with  iron-turnings ;  then  tJie 
neck  of  a  retort,  or  dose  boiler,  half-filled  with  water,  is  luted 
to  one  of  its  ends,  and  the  worm  of  a  refrigeratory  is  adapted 
to  its  other  extremity.  The  middle  part  of  the  tube  is  then 
wirrounded  with  burning  coals,  tio  as  to  keep  about  one  ftiot 
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in  length  of  it  red-hot,  and  a  fire  is  always  made  under  the 
retort  or  bcnler  suffident  to  make  the  water  boil  with  ▼cbem- 
ence.  In  this  process  a  oonuderaUe  quantity  of  inflammabie 
air  comes  out  of  the  refrigeratory.  It  is  sno  that  Iroo  yields 
<«e  half  nnore  air  by  thif^  method  than  by  the  action  of  Sul- 
phuric Acid, 

DCCLXXXyill. 
IXFtATION  OF   RaBBFIRD-AtR  BaLLOONS. 

With  Tv^ard  to  the  raurefied-air  balloons,  the  method  of 


^  iWna  )»  by  nteans  of  a  scafibid,  tlie  breadth  of  which 
WK  ail^W«»  ivxMibuds  of  the  diameter  €i  the  machine,  and 
<4<^;WH\<  «ShXii  s^x  or  caght  feel  from  the  ground.  From  the 
iiawljlhf  ^"C  x;  dc^-eigids  a  wdl,  nan^  about  two  or  three  feet 
ajki^y^  «Mt  nnnchu^  ik>  the  mund^  ftimished  with  a  door, 
^l«iw^  «lMch  the  &«  in  die  wdl  is  supplied  with  fuel. 
I'W  «vtt  ^SimU  be  iMiistTucced  <if  brick,  and  its  diameter 
s^Midk)  W  !A.viK^vhat  leas  than  that  of  the  madiine.  On  eadi 
^iftli^  mI^  the  :<*atfald  are  erected  two  marts,  eadi  of  which  is 
&v^t  by  rMpi»»  and  has  a  pulley  at  the  topi  The  machine 
ia  IQ^  be  placed  on  the  scaffold,  with  its  neck  round  the  aper- 
tme  of  the  well.  The  rope  passing  orer  the  pulleys  of  the 
two  nM»t!s  serves  to  lift  the  balbon  about  fifteen  ieet  above 
the  scaffold ;  and  it  is  kept  steady,  and  hdd  down,  whilst 
filling,  by  rofjes  passing  tnrou^  loops  or  holes  about  its 
equator.  Thene  n)pe8  may  eaisily  be  disengaged  from  the 
machine,  by  Mlipping  them  through  the  loops  when  it  is 
able  to  sustain  itself.  I'he  proper  combustibles,  to  be 
lighted  in  the  well,  are  those  which  bum  quick  and  clear, 
rather  than  such  as  produce  much  smoke  ;  because  it  is 
hoi  aivy  and  not  smoke,  that  is  required.  Small  wood, 
and  chopped  straw,  are  very  fit  for  this  purpose.  As  the 
current  or  hot  air  ascends,  the  machine  will  dilate,  and  lift 
itself  above  the  scaffold  and  gallery  which  was  covered  by 
it.  The  passengers,  fuel,  instruments,  &c  are  then  placeil 
in  the  gallery.  When  the  machine  makes  efforts  to  ascend, 
its  aperture  must  be  brought,  by  means  of  the  ropes  annexed 
to  it,  towards  the  side  of  the  well,  a  little  above  the  scaffold  ; 
the  fire-place  is  then  suspended  in  it,  the  fire  lighted  in 
the  grate,  and  the  lateral  ropes  being  slipped  off,  tne  ma- 
chine is  let  go. 

Obs<rvaliont.     It  hat  bren  determined  by  accurate  experiments,  thai 
only  oiie-tliird  of  the  coTnmon  air  can  be  expelled  from  these  largpe  ma- 
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cblnei ;  and  therefore  the  aiccntling  power  of  the  TanjfieiJ-ftir  in  themp 
can  be  estimated  &&  only  et^ual  to  half  an  ounce  aroirdupolst^  for  everj 
cubic  foot. 

The  coniJucC  of  tjaUoons  when  constructetl,  Jilled^  and  actually  as- 
cenilerl  in  the  atmosphere,  is  an  object  of  gi-eat  importance  in  the  prac> 
tkc  of  aerostation.  The  methott  generally  used  for  elevating  or  lower- 
ing the  ballcKins  with  rarefied  air,  ba^  t>een  the  increase  or  diminution 
of  the  fire;  and  thia  ia  entirely  at  the  command  of  the  aeronaut,  at  Innif 
at  he  bns  any  fuel  in  the  gallery.  The  inflammable-air  'balloonji  hare 
been  generally  rallied  or  lowered  by  diminishing  their  ballast,  or  by  let- 
ling  out  some  of  the  gas  through  the  valve  :  but  the  alternate  escape  of 
the  air  in  descending,  and  dbchiirge  of  the  ballas^t  for  ascending,  will  bj 
degrees  render  the  machine  incapable  of  Hoating ;  for  in  the  air  it  if 
im|)05sibie  to  supply  the  lofisi  of  ballast,  and  very  dilficuk  to  iupply  that 
of  inflammable  air.  These  balloons  will  also  rise  or  fall  by  means  of 
the  rarefaction  or  condensation  of  th^  inclosed  air,  occasioned  by  heal 
and  ci>Jd,  as  has  been  already  observetf.  Wings  or  oars  are  the  only 
means  of  this  sort  that  have  been  used  witli  any  probable  success  ;  audi 
as  M.  Cavallo  nbserveij  they  seem  to  be  capable  of  considerable  irn* 
provement»  though  much  is  not  to  be  expected  from  thein^  when  the 
machine  gnes  at  a  great  rate.  It  is  a  matter  of  surprise,  that  the  vari- 
ous hints  for  directing  balloons  appear  to  lie  dormant  with  their  pro- 
jectors, who  seem  indisposed  to  mdce  any  altempta  to  carry  their  plans 
into  execution  :  thus  the  inventions  of  professor  Daniel,  also  of  Martin, 
and  the  proposals  for  performing  the  liame  by  means  of  eagles  trained 
for  the  purpose  ;  or  by  a  reversed  parachute^,  to  retard  the  direct  pro- 
gress ot  the  balloon^  whereby  less  power  will  be  necessary  to  imped  it 
m  a  lateral  direction ; — all  these  plana  remain  obsolete  and  unpractiiied 
from  the  time  of  their  suggestion. 

With  re:<[ject  lo  the  probability  of  directing  aerosjatic  machines^  we 
may  infer  it  to  be  poij^ible,  although  the  methods  hitherto  trieil  have 
been  inadequate ;  perhaps  bccnuse  they  were  not  sutflcicnlly  power- 
ful. To  e^tpect  to  make  lo  brge  a  body  as  a  balloon  to  vary  from 
the  wind  by  the  impulsion  of  an  oar  of  six  or  eight  feet  in  length, 
and  one  or  two  in  oreadth,  (and  that  by  oidy  endeavouring  to  draw 
the  car  out  of  the  per|>endicul»r,)  is  to  expect,  b?  means  of  a  boat's 
oar,  to  impel  a  itbip  of  burthen.  Oars  are,  doubtless,  the  most  likely 
means  to  elfect  this  purpose,  if  they  were  of  dimensions  proportionate 
to  the  effects  they  are  wished  to  produce. 

The  addition  of  sails,  where  any  variation  from  the  wind  is  defired, 
will  prove  injurimis,  tilt  we  have  attained  a  method  (perhaps  onlv  to 
be  accompUslied  by  ours)  of  keeping  the  t^ame  point  of  the  balloon 
continually  In  a  given  direction.  Yet  we  doubt  not  but  these  alio 
might  prove  of  great  service  in  ijuick  dispatches,  by  WHter;  ai,  for  in- 
stance, where  it  is  re*juire<l  to  pass  a  fortress  or  fleet;  for  the  succour  of 
a  besieged  town,  or  to  convey  diispatches  thereto.  A  small  balloon,  of 
ten  or  twelve  feet  in  diameter,  provititrd  with  sails  to  exnose  a  large 
surface  to  the  wiT^d^  being  attached  by  a  long  rope  to  a  ooat^  would 
outatrip  the  quickest  vessel,  and  might  also  be  made  to  deviate  from  the 
course  of  the  wind;  as  the  water  would  form  a  counter- resisting  me- 
dium, the  want  of  ivhich  in  air-balloons  occasions  the  diiliculty  in  steer- 
ing them,  A  sail-balloon^  similar  to  the  above,  might  al^so  be  advanta- 
geously attached  lo  a  land-carriare  ;  namely,  by  increasing  the  capacity 
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of  the  balluon,  so  tliat  iu  power  of  meceuskm  beiiiff  nearij  equal  to  the 
wekbt  of  the  appended  canruige,  the  latter  would  be  drawa  alooig  by 
tbetmpulsion  ot  the  whid  against  the  balloon  and  taib;  while  the  fric- 
tkM  Of  er  tSie  ground,  by  the  small  overplus  weight*  may  be  reaaonablT 
tgptff^H  to  ufurd  a  resistance  sufficient  to  |[Uide  the  machine,  and  al- 
low of  a  deyiatkm  in  the  carriage  of  at  least  e^ht  points  from  the  coune 
af  Che  wind. 

la  additkai  to  the  uses,  already  mentioited,  to  which  balloons  are  ap- 
pHoabK  they  might  aerr^  lo  expedite  the  eommuiiicatiou  of  important 
tvants  by  signals,  and  aenre  ibr  exploring,  from  a  great  elevation,  a^ja- 
atnt  ooasCs  or  regions,  fleets,  and  armies.  The  Frmch  aacribe  to  the  in- 
fcwaatiop  obtahied,  in  ooosequeooe  of  thus  reoonnoitering  the  army  of  the 
aaeaiy,  the  signal  victory  gamed  m  the  battle  of  Fleunis,  in  1794.  BaU 
lions  wimf  likewise  serve  lo  explore  and  ascertab  the  nature  of  the  air 
^  the  highest  regkna  of  thfe  atmosphere.  One  of  the  finest  eiperhnenu 
wads  on  this  point  is  that  of  Gay-L4issac;  who,  being  elevatea  hi  a  bal- 
loon to  the  height  of  nearly  eight  miles,  the  greatest  ever  attahied  by 
amr  person,  brought  some  atmoapheric  air  from  those  regions,  which,  on 
heiug  analysed,  wasftmmd  tofimuk  orygcn,  oao/e,  Igr^t^fva,  and  air- 
leave  mcid  gm»,  in  the  Mine  'froportiotu  as  at  the  swjacf  of  iMe  earik. 
The  application  of  these  maclunea  to  the  advancement  of  our  knowledge 
of  the  various  phenomena  in  meteorology  stands,  prominent;  as,  perhaps, 
the  only  means  of  maturing  our  acquaintanoe  with  causes  yel  known 
only  by  their  effects.  Their  use  will  also  be  mdicaled  m  many  urgent 
OMSO  where  other  means  of  conveyance  might  fall  short. 

The,  hitherto,  unsuccessful  attempts  to  render  aSrial  navigatioa  of 
mlee  lo  mankind,  ou^ht  to  furnish  no  anuaient  for  causing  It  to  be 
discouraged  by  men  ofaenae,  or  prohibited  fa^  civil  authority.  Hanv 
arts  and  sciences  from  which  commercial  natams  now  derive  so  much 
benefit,  were  long  in  rearing  to  maturity ;  and  were  only  at  len^  pro- 
duced for  the  public  good,  in  consequence  of  patient  mvestigation  and 
niierated  experiments. 


(    4«*    ) 


CHAPTER   XVIIL 


COLOURING   AND  BLEACHING. 


DyEFNG  of  WoOLLKNSy  LINBNS9  S1LK8,  &C. 

PERMANENTalteratumBrntheoofonr  of  dothcanonljrbe 
induced  in  two  ways ;  either  by  producing  a  chemical^luaige 
ill  the  cloth,  or  by  covering  its  fibres  with  ioine-  subatance 
which  possesses  the  wished  for  colour.  Recourse  can  seldom, 
or  never,  be  had  to  the  first  method,  because  it  is  hardly  pos- 
sible to  produce  a  chemical  change  in  the  fibres  of  cloth, 
without  spoiling  its  texture,  and  rendering  it  useless.  The 
dyer^  therefore,  when  he  wishes  to  give  a  new  colour  to  doth, 
has  always  recourse  to  the  second  method. 

The  substances  employed  for  ihks  purpose  are  called  co- 
louring matters,  or  dye-stuffs.  They  are  for  the  most  part 
extracted  from  animaJ  and  vegetable  substances,  and  have 
usually  the  colour,  which  they  are  to  give  to  the  cloth. 

Since  the  particles  of  colouring  matter  with  which  doth, 
when  dyed,  is  covered,  are  transparait,  it  follows,  that  all 
the  light  reflected  from  dyed  clotn  must  be  reflected,  not  by 
the  dye-etufi^  itself,  but  by  the  fibres  of  the  doth  below  the 
dye-stuff.  The  colour  therefore  does  not  depend  upon  the 
dye  alone,  but  also  upon  the  previous  colour  of  the  cloth. 
If  the  cloth  is  black,  it  is  clear  that  we  cannot  dye  it  of  any 
other  colour  whatever ;  because,  as  no  light  in  that  case  u 
reflectied,  none  can  be  transmitted,  whatever  dye^tuff  we 
employ.  If  the  doth  was  red,  or  blue,  or  yellow,  we  could 
not  dye  it  of  any  colour  except  blacky  because  as  onlv  red,  or 
blue,  or  yellow  rays  were  reflected,  no  other  could  be  trans- 
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mitted.     Hence  the  importance  of  atn€  v4tle  coknmr^  wbeo 
doth  is  to  receive  bright  dyes.     It  then  reflects  all  the  rmjrs 
in  abundance ;    and  therefore  any  colour  may  be  giTcn^  Sv 
eovering  it  with  a  dye-stuff  wbicn  transmits  only  some  pam 
cular  rays. 

If  the  colouring  matters  were  merely  spread  over  the  sur- 
fiu»  of  the  fibres  of  cloth,  by  the  dyer,  the  colours  pioduoed 
might  be  very  bright,  but  they  could  not  be  permaocnt ;  be> 
cause  the  colouring  matter  would  be  very  soon  rubbed  off; 
and  would  totally  disappear  whenever  the  cloth  was  washed, 
or  even  barely  exposed  to  the  weather.  The  colouring 
matter  then,  however  perfect  a  colour  it  possesses,  ia  of  no 
value,  unless  it  also  adheres  so  firmly  to  the  doth,  that  none 
of  the  substances  usually  applied  to  doth,  in  order  to  dean 
it,  &C.  can  displace  it.  Now,  this  can  only  hiqppen^  when 
there  is  a  strong  affinity  between  the  colouring  mattor  and 
the  doth,  and  when  the^r  are  actually  oomUned  together,  m 
consequence  of  that  affinity. 

Dyeing  then  is  a  chemical  process,  and  consists  in  com- 
billing*  certain  colouring  matter  with  fibres  of  doth.  This 
piocess  can  in  no  instance  be  performed,  unless  the  dye-stuff 
IS  first  reduced  to  its  integrant  particles ;  for  the  attrition  of 
agsregation  between  the  particles  of  dye-stuffs,  is  too  great 
tobe  overcome  by  the  affinity  between  them  and  the  doth, 
unless  they  could  be  brought  within  much  smaller  distances, 
than  is  possible  while  they  both  remain  in  a  solid  form.  It 
is  necessary,  therefore,  previously  to  dissolve  the  colouring 
matter  in  some  liquid,  wnich  has  a  weaker  affinity  for  it,  than 
the  doth  has.  When  the  cloth  is  dipped  into  this  solution, 
the  colouring  matter  is  brought  witnin  the  attracting  dis- 
tance ;  tlie  cloth  therefore  acts  upon  it,  and  from  its  stronger 
affinity,  takes  it  from  the  solvent,  and  fixes  it  upon  itself. 
By  this  contrivance  too,  the  equality  of  the  colour  is,  in  soinc 
measure,  secured ;  as  every  part  ot  the  cloth  has  an  oppor- 
tunity of  attracting,  to  itself,  the  proper  proporticm  of  colour- 
iittparticles. 

The  facility  with  which  cloth  imbibes  a  dye,  depends  upon 
two  drcumstances ;  namely,  the  affinity  between  the  doth 
and  the  dye-stuff,  and  the  affinity  between  the  dye-stuff  and 
its  solvent  It  is  directly  as  the  former,  and  inversdy  as  the 
lattf r.  It  is  of  importance  to  preserve  a  due  proportion  be- 
tween these  two  afnnities,  as,  upon  that  proportion  mudi  of 
iht  accuracy  of  dyeing  depends.     If  the  affinity  between  the 
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cototiring  matter  and  the  cloth  is  too  great,  coiDparcd  with 

the  affinity  between  the  colouring  matter  and  the  solvent,  the 
doth  will  take  the  dye  too  rapidly,  and  it  will  be  scarcely 
possible  to  prevent  its  colour  from  being  inioqual*  On  the 
other  hand(  if  the  affinity  between  the  colouring  matter  and 
the  solvent  is  too  great,  compared  with  that  between  the  co- 
louring matter  and  the  cloth,  the  cloth  will  either  not  taUe 
the  colour  at  all,  or  it  will  take  it  very  slowly  and  very 
fisunily. 

Wool  has  the  strongest  affinity  for  almost  all  colouring 
matters,  silk  the  next  strongest,  cotton  a  considerably  weaker 
aflinity,  and  linen  the  weakest  affinity  of  all  In  order  there- 
fore, to  dye  cotton  or  linen,  the  dye-stiiff  should,  in  many 
cases,  be  dissr^lved  in  a  substance  for  which  it  has  a  weaker 
affinity,  than  for  the  solvent  employed  in  the  dyeing  of  wool 
or  silk.  Thus  we  may  use  Oxide  of  Iron  dissolved  in  Sul- 
phuric Acid,  in  order  to  dye  wool ;  but  for  cotton  and  linen. 
It  is  better  to  disstilve  it  in  Acetous  Acid. 

Was  it  possible  to  procure  a  sufficient  numlier  of  ctjlouring 
matters,  having  a  strong  affinity  for  cloth,  to  answer  all  the 
purposes  of  dveing,  that  art  would  be  cxceedinglv  simple  and 
easy.  But  tfiis  is  by  no  mean?  the  case;  for  if  we  except 
Indigo,  tlie  dver  is  scarcely  posstssed  of  a  dye-sttiff  whitjh 
yields,  of  itsefl^  a  good  colour,  sufficiently  pennaneiit  to  de- 
sen' e  tlie  name  of  a  dye. 

This  difficulty,  which  at  firrt  sight  appears  insurmountable, 
lias  been  obviated  by  a  very  ingenious  co[itrivatice.  Some 
substance  is  employed,  whicn  has  a  strong  affinity^  both  for 
the  cloth  and  for  tl>e  colouring  matttr.  This  substance  is 
previously  combined  with  the  cloth,  which  is  then  dipped 
into  the  solution  containing  the  dye-stuff.  The  dye-stuff. 
<x)mbines  with  the  intermetliate  substaiice,  which,  l>eing 
firmly  combined  with  the  clotk,  secures  the  permanence  of  the 
dye.  Substances  employed  for  this  purj>ose  are  denominated 
mordant^* 

The  most  important  part  of  dyeing,  is  undoubtedly  the 
proper  choice,  and  the  ploper  application  of  mordant.H ;  as 
tipon  them,  the  permanency  of  almost  every  dye  depends. 
Every  thing  which  has  been  said  respecting  the  applicjitioii 
of  colouring  matters,  applies  equally  to  the  application  of 
mordants.  T  hry  must  be  previously  dissolved  in  some 
liquid,  which  lias  a  weaker  affinity  for  them  than  the  cloth 
has^  to  which  ihey  are  to  be  applied;  and  tlie  cloth  must  lie 
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dipped,  or  even  Kteeped  tn  this  solution,  in  order  to  ttlurttte 

itfelf  with  the  mordant. 

Ahiiost  all  the  su)>stance9  tised  as  mordants,  mre  earths, 
Metallic  Oxides,  Tan,  ami  Oil 

*  Of  eartliy  mordants,  the  most  important,  and  most  getier- 
ftllr  used,  is  Alumine.  It  is  used  either  in  the  state  of 
cornmon  alum»  in  which  it  ts  combined  with  Sulphuric  add, 
or  tn  that  of  Acetite  of  Alumine, 

Alum,  when  used  as  a  mordant,  is  dissolved  tn  water,  and^ 
very  frequently,  a  quantity  of  Tartrate  of  Potass  is  dissolved 
along  with  it.  Into  this  eolulion  the  cloth  is  put,  and  kept 
in  it,  till  it  has  absorbed  as  much  A I u mine,  as  is  neces«iary.  It 
is  then  taken  out,  and  for  tlje  most  part  washed  and  dried. 
It  is  now  a  good  deal  heavier  than  it  was  lie  fore,  owing  to 
the  Alumine  which  has  combined  with  it.  The  ^fartar  senes 
two  purposes;  the  Potass  wlii  eh  it  contains,  combines  with 
the  Sulphuric  Aci*!  of  the  alUm,  and  thus  prevents  that  very 
corrosive  substance  Irom  injuring  the  texture  of  the  clotK, 
which  otherwise  might  happen  :  the  Tartareous  Acid,  on  the 
other  hand,  combines  with  part  uf  the  Alumine,  and  fon««  a 
Tartrate  of  Alumine,  which  is  more  easily  decomposed  by  the 
the  cloth,  than  ahim. 

Acetite  of  Alumine  has  l>een  but  lately  introduced  inio 
dyeing,  This  mordant  is  prepared  by  pouring  Acetate  of 
Lead  into  a  solution  of  alum  ;  a  double  decomposition  takes 
place,  the  Sulphureous  acid  combines  with  the  Lead,  a»ul  the 
compound  precipitates  In  the  form  of  an  insoluble  powder, 
whilst  the  Alumine  combines  with  ilie  Acetous  Acid,  and  re- 
mains dissolved  in  the  liquid.  Jliis  mordant  is  employed 
for  cotton  and  linen,  which  have  a  weaker  affinity  than  wool 
for  Alumine.  It  answers  much  lietter  than  alum  ;  the  cloth 
is  more  easily  saturated  with  Alumine,  and  takes^  in  conse- 
quence, both  a  richer  and  more  permanent  colour. 

Besides  Alumine,  Lime  is  sometimes  used  as  a  mordant. 
Cloth  has  a  strong  affinity  for  it ;  but,  in  general,  it  does  m^i 
answer  so  well,  as  it  does  not  give  so  got>d  a  colour.  When 
use* I,  it  is  in  the  state  of  Lime-water. 

Almost  all  the  metallic  oxides  have  on  affinity  for  clotl», 
but  only  two  of  them  are  extensively  Ui^ed  as  mordant*, 
namely,  the  Oxides  of  Tin,  and  of  Iron* 

The  Oxide  of  Tin  was  first  introduced  into  dyeing  by 
Kufeter,  a  Gtrman  chemist,  who  brought  the  secrt»t  to  Ix>ndou 
in  \5iS,     This  period  forms  an  era  in  the  history  of  dyeing; 
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The  Oiide  of  Tin  has  enabled  the  moderns  greatly  to  iurpast 
many  of  the  ancients,  in  tlie  fineness  of  their  colours  ;  and 
even  to  equal  the  famous  I'yriaii  purple:  by  means  of  it  alone* 
scarlet^  tlic  brightest  of  alt  colours,  is  produced. 

Tin,  as  Proust  has  proved,  is  capaole  of  two  degrees  of 
oxidation.  The  first  Oxide  is  composed  of  O.TO  parts  of 
Tin,  and  €.30  of  Oxvgen ;  the  second,  or  white  oxide,  of 
0.60  parts  of  Tin,  and  0.40  of  Oxygen.  The  first  Oxide 
absorbs  Oxygen  wilh  very  great  facility-^  even  from  the  air, 
aiid  13  rapicily  convertetl  into  white  Oxide,  This  fact  makes 
it  certain,  that  it  is  the  white  Oxide  of  Tin,  alone,  which  is 
the  real  mordant:  even  if  the  other  Oxide  was  applied  to 
doth,  as  it  probably  often  is,  it  must  soon  be  converted  into 
white  Oxide,  by  absorbing  Oxygen  from  the  atmosphere. 

Tin  is  usccf  as  a  mordant  in  three  states:  dissolved  in 
Nitro-Muriatic  Acid,  in  Acetous  Acid,  and  in  a  mixture  of 
Sulphuric  and  Muriatic  Acids^  Nitro-Muriate  of  Tin  is  the 
common  mordani  employed  bj  dyers.  They  prepare  it,  by 
dissolving  Tin  in  dilutedf  Nitnc  Acid,  to  which  a  certain  pro- 
portion of  Muriate  of  Stxla  (common  salt),  or  of  M  tjriate  of 
Ammonia  (sal-ammoniac),  is  added.  Part  of  the  Nitric  Acid 
decomposes  these  salts,  combines  with  their  bases,  and  sets 
the  Muriatic  Acid  at  liberty.  It  was  prepared  at  first  with 
Nitric  Acid  alone,  but  that  mode  was  very  defective,  because 
the  Nitric  Acid  very  readily  converts  Tin  to  white  Oxide, 
and  then  is  incapable  of  dissolving  it ;  thu  consequence  of 
which  was,  the  precipitation  of  the  whole  of  the  Tin.  To 
remedy  this  \iefect,  tommon  salt,  or  sal-ammoniac,  was 
very  soon  added;  Muiiatic  Acid  having  the  property  of  dis- 
solving white  Oxide  of  Tin  very  readily,  A  considerable 
saving  of  Nitric  Acid  might  be  made,  by  employing  as 
much  Stdphujic  Acid,  as  is  just  sufficient  to  saturate  the  oase 
of  the  common  salt,  or  sal-anmiouiac  employed 

When  the  Nitro- muriate  of  Tin  is  to  be  used  as  a  mor- 
dant, it  is  dissolved  in  a  large  quantity  of  water,  and  the 
doth  is  dipped  in  the  solution,  and  albwcd  to  remain  till 
sufficiently  saturated.  It  is  then  taken  out,  and  washed 
and  dried.  Tartar  is  usually  dissolved  in  the  water  along 
with  the  Nitro- Muriate,  The  consequence  of  this  is  a  double 
decomposition :  the  Nitro-muriatic  Acid  combines  with  the 
Potass  of  the  Tartar,  while  the  Tartareous  Acid  dissolves  the 
Oxide  of  Tin.      When  Tartar  is  used,   therefore,  in  any 
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considerable  quaiilitv,  the  mordant  is  not 
but  a  Tartritc  f)f  'I  iii. 

Iron,  like  V'm,  is  capabic  of  two  degrees  of  oxldntioD; 
but  the  green  Oxide  absorbs  Oxygen  so  readily  from  the 
atmosphere,  that  it  is  very  soon  converted  into  tlie  red  Ox- 
ide, It  is  only  this  last  Oxide  which  i^  really  used  as  a 
mordant  in  dyeing  '1  he  green  Oxide  is,  indeed,  sometimes 
applied  to  cfoib  ;  but  very  so^n  absorbs  Oxygen,  and  is 
converted  into  ihe  red  Oxide,  'I 'bis  Oxide  has  a  very  strong 
alii  nit  V  for  all  kinds  oF  cloth.  The  permanency  ot*  the  iron- 
spots  on  linen  and  cotton  is  a  suflicient  procjf  of  this.  As  a 
mordant,  it  is  used  in  two  states;  in  that  of  Sulphate  of 
Iron  (coppera.s)j  and  Acelile  uf  Iron.  The  first  is  com- 
monly used  for  wodI.  The  salt  is  dissolved  in  water,  and 
the  cloth  dip|x*d  in  it.  It  may  he  used  also  for  cotton,  but 
in  most  caries  A'betite  of  Iron  i^  preferred.  It  is  prepared 
by  dissolving  Iron,  or  its  Oxide,  in  vinegar,  sour  beer,  or 
Pyroligneous  Acid,  and  the  longer  it  is  kept,  the  more  it  is 
preferred.  The  reastm  is,  ihat  iliis  mordant  sii&eeds  best, 
when  the  Iron  is  in  tlie  state  of  red  Oxide,  It  would  be 
better,  then,  to  oxidate  the  Iron,  or  convert  it  into  rust, 
before  usincr  it ;  which  nii^bt  Ije  easily  done,  by  keeping  it 
for  unxii-  time  in  a  moist  place,  and  sprinkling  i:  occasionally 
with  water. 

Tan  has  a  very  strong  affinity  for  cloth,  and  for  severaJ 
colouring  matters ;  it  i^  therefore  very  frequently  employed 
aa  a  mordant.  An  infusion  of  nut-gulls,  or  of  sumach,  or 
of  any  other  subsianco  containing  Tan,  is  made  in  water, 
and  the  ctoth  is  dipj>ed  in  ihi*i  iiaiision,  and  allowed  to  re- 
main till  it  has  absorbed  a  sulUcient  quantity  of  Tan.  Silk 
is  capable  of  absorbing  a  very  great  prop4:»rtion  of  Tan,  and 
hy  that  means  acquires  a  great  increase  of  weight.  Manu- 
facturers sometimes  employ  this  method  oi'  increasing  the 
weight  of  silk. 

Tan  is  often  employe*!  als^^,  along  with  other  mordants, 
in  order  to  produce  a  conipoun«l  mortlant.  Oil  is  also  use*! 
for  the  same  purpose,  in  the  dy euig  of  ct>lton  and  linen. 
The  mordants  with  which  Tan  is  most  frequently  combined, 
are  Alumine,  and  Oxide  of  Iron. 

Besides  tliese  mordants,  there  are  several  other  substanc«*s 
fre<jucnt!y  used  as  auxiliaries,  either  to  facilitate  the  combi- 
nation of  the  mordant  with  the  cloth,  or  to  alter  the  shade 
of  colour;  the  chiel  of  these  are,  Tartar,  Acetate  of  Lead, 
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Common  Salt,  Sal-Ammoniac^  Sulphate,  or  Acetite  of  Cop- 
per, &C. 

Mordants  not  only  render  the  dye  permanent,  but  have 
also  conaderable  influence  on  the  colour  produced.  The 
same  colouring  matter  produces  very  different  dyes,  aoooi4- 
ing  as  the  mordant  is  changed.  Suppose,  ror  instance^ 
that  the  colouring  matter  is  Uochineal ;  if  we  use  the  alu- 
minous mordant,  the  cloth  will  acquire  a  crimson  colour; 
but  the  Oxide  of  Iron  produces  with  it,  a  black. 

In  dyeing,  then,  it  is  not  only  necessary  to  procure  a. 
mordant  which  has  a  sufficiently  strong  affinity  for  tne  colour- 
ing matter  and  the  cloth,  and  a  colouring  matter  which 
possesses  the  wished-for  colour  in  perfection ;  but  we  must, 
procure  a  mordant  and  a  colouring  matter  of  such  a  nature^ 
that  when  combined  together,  they  shall  possess  the  wished* 
for  colour,  in  perfection.  It  is  evident  too,  that  a  great 
variety  of  colours  may  be  produced  with  a  single  dye-stuff, 
provided  we  can  change  the  mordant  sufficiently. 

The  colouring  matter  with  which  the  cloth  is  dyed,  does 
not  cover  every  portion  of  its  surface ;  its  particfes  attach 
themselves  to  the  cloth  at  certain  distances  from  each  other; 
for  doth  may  be  dyed  different  shades  of  the  same  colour, 
lighter  or  darker,  merely  by  varying  the  Quantity  of  colour- 
ing matter.  With  a  small  quantity,  the  shade  b  light ;  and 
it  Kiecomes  deeper,  as  the  quantity  increases.  Now  this 
would  be  impossible,  if  the  aye-stuff  a>vered  the  whole  of 
the  doth. 

That  the  particles  of  colouring  matter,  even  when  the 
shade  is  deep,  are  at  some  distance,  is  evident  from  thia 
well-known  fact,  that  doth  may  be  dyed  of  two  colours  at  the 
same  time.  All  those  colours  to  which  the  dyers  give  the 
name  of  compound^  are  in  fact  two  different  colours.  iq>plied 
to  the  cloth  at  once.  Thus  doth  gets  a  green  colour,  by 
beinff  first  dyed  blue,  and  tlien  yellow. 

The  colours  denominated,  by  dyers,  ample,  because  they 
are  the  foundation  of  all  thdr  other  processes,  are  four ; 
namely,  blue,  yellow,  red,  and  black.  To  these  they  usu- 
ally  add  a  fifVh,  under  the  name  of  root,  or  bro^Ti  colour. 

Blub  Dvbs. 

The  only  colouring  matttrs  employed  in  dyeing  blue^  are  woad  and 
indum. 

Wosd  is  a  plant  cultivated  in  this  kingdom^  and  even  grows  wild  ia 
some  parts  or  England.    Indigo  is  a  blue  powder,  extracted  frooi  a 
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oxide  of  iron»  for  instance,  and  diftSprc'til  metallic  tulphiirHs,  If,  ibere- 
fort-,  iodi^o,  lime,  aiid  ^rccit  aultiKale  uf  iron,  are  mixed  together  in 
water,  the  indigo  gradually  lose*  \U  hJue  colour,  becomeg  green j  and 
if  dissolved :  wliile  the  gret^n  oxide  of  iron  h  converted  into  tbc  red 
oxide.  The  manner  in  which  these  t^han^es  taJce  place  is  obvioui ;  part 
of  the  lime  dec4>rp poses  the  aulphate  of  iron  ;  the  green  oxide^  the  in* 
slant  that  it  is  set  at  liberty,  attracts  oxygen  from  the  mdigo,  decom* 
pses  it,  f»Tid  reduces  it  to  the  state  of  green  pollen.  This  green  pollen 
IS  immediately  dissolved  by  tlie  action  of  the  rest  of  the  lime. 

The  second  methoti  is^  to  mix  the  indigo,  In  water,  with  certain  reffe- 
table  substances  which  readily  undergo  fernientntion  ;  the  hidigo  is  de- 
prived of  its  oxygen,  and  dissolved  oy  means  of  quick -lime  or  alkali, 
which  is  adde<l  to  the  solution.  The  first  of  these  methods  is  usually 
followed  in  dyeing  cotton  and  Ihien  j  the  second,  in  dyeing  wool  and 

BtlL% 

In  the  dyeing  of  wool,  woad  and  brin  are  commonJy  employed  as 
vegetable  ferments,  and  lime  as  the  sol  vent  of  the  green  base  of  the 
indigo.  Woad  itself  Lonlaiiis  a  colouring  matter  precisely  similar  to 
indigo ;  and  by  fallowing  the  commori  process,  indigo  may  be  extracted 
from  it.  In  tlie  usual  state  of  woa«,  when  purchused  by  the  dyer, 
the  indigo,  which  it  contains,  is  prob.ibly  not  far  from  the  j^tate  of  green 
pollen,  lu  quantity  in  woad  is  byt  small,  and  it  U  mixed  with  a 
great  proportion  of  other  vegetable  matter. 

When  the  cloth  is  first  taken  out  of  the  vat,  it  is  of  a  green  colour ; 
but  it  soon  becomes  bine,  by  attracting  oxygen  from  the  air.  It  ought 
to  be  carefully  washed,  to  carry  oflT  the  uncombined  particles.  Tiiis 
solution  of  indigo  ij  lialile  to  two  incotiveniences :  first,  it  is  apt  some- 
times to  run  too  fast  into  the  putrid  fermentation;  ibis  may  lie  known 
by  the  putrid  vapours  which  it  exhales,  and  by  the  disappearing  of  the 
green  coluun  In  thts  state  it  would  soon  destroy  the  indij^'o  altogether. 
The  inconvenience  is  remedied  by  adding  more  lime,  which  has  tlic  prt>- 
pert?  of  moderating  the  putrescent  tendency.  Secondly,  sometimes 
the  iermmtation  goes  on  too  languidly.  This  liefect  Is  remedied  by  add* 
ing  more  bran,  or  woad,  in  order  to  diroinlih  the  proportion  of  quiclL- 
Ume* 

DCCXC. 

To  Dye  Silk  of  a  Blue  Colore. 

Silk  is  d^ed  light-blue  by  a  ferment  of  six  parts  of  Bran, 
lix  of  IndigOj  six  of  Potass,  and  one  of   Madder.     To  dye 

it  of  a  darkljlue,  it  must  previously  receive  what  is  called  a 
grouftd<ohur ;  a  red  dye-stuff',  called  archil,  is  used  for 
this  purpose. 

Dccxci. 
To  Dte  Cotton  akd  Linen  of  a  Blue  Colour. 
Cotton  and  linen  arc  dyed  blue  by  a  solution  of  one  part 
of  IndigOi  one  part  of  green  Sulphate  of  Iron,   and  two 
parts  of  quick-lime- 


Tkt  iwiiilpit  lulMiiih^t  natta  for  dphig  jdov,  ne  wdd,  ftnck, 
d  qoefdttwi  bvfc. 

WtUamfrfncwUchmwtcoanoohriBdriieoDBtiy;  Furtieittbe 
jod  of  m  Urge  txce  wkidb  growi  k  the  Wcil  Ifidio,  mid  Quercitron  b 
tife  gnwwg  m  North  America,  the  bok  of  which  eontakio  coloiuinf 


YcDow  ookwriBc  flutters  have  too  weak  ao  aAHlj  fcr  cloth,  to  pro- 
toMours  ^  " 


t  the  oae  of  BovdMta.    Ootl^  thciefiMv, 

Ik  it  dyed  yellow,  it  ahr^a  piepafad  by  oonbaiinaaoaiefiiordout 

orolhcrwilhiL  TheniordantoBOOtoQauMalyefliployedfcrdiitpurpoft^ 
it  iH— ^—  Onde  of  tin  it  MaaetiBea  oted  when  rtrj  line  yellowi  ere 
wiAy.  Tai  b  often  employed  at  whtHJary  to  alumina,  and  in  order  to 
Czlc  tBoae  eopiouily  on  oottoo  and  liacn.  Ttotar  it  abo  uaed  at  an 
■mSary,  to  brighten  tlie  ooloor;  and  BMiriate  of  todt,  mlphatt  of  liaie, 
and  even  tulphate  of  iron,  m  order  to  render  the  shade  deqtier. 

Hie  TeDow  dfe  by  meant  of  fiittie  b  more  permanent,  but  not  m 
hcautifiu  as  that  gbcn  br  wdd,  or  quadtron.  As  it  b  penAanent,  and 
not  much  imuredliy  adds,  k  b  often  uaed  in  dyebg  compound  oolour% 
where  a  yellow  b  required.  The  moidant  b  ainmhip.  when  the  mor- 
dabt  b  oxide  of  iron,  fustic  dyes  a  good  permanent  drab  colour. 

Weld,  and  quercitron  bark  yield  nearqr  the  sanae  kind  of  colour;  but 
as  the  bark  yields  colouring  matter  in  flsuch  greater  abundance,  k  b 
flBuch  more  conTenient,  and  upon  the  whole,  dieaper  (ban  weld.  It  b 
prabable,  thereforr,  that  it  will  gradually  supersede  the  ftse  of  that  plant 
IW  method  of  using  each  of  these  dye-ttuin  b  nearly  the  tama. 

Dccxcn. 

To  Dye  Woollens  of  a  Yellow  Coloue. 

Wool  may  be  dyed  yellow  by  the  FoUowiiig  process :  let  it 
be  bcnled  for  an  hour,  or  more,  with  about  jth  of  its  wright  of 
alum,  dissolved  in  a  sufficient  quantity  of  water.  It  is  then 
to  be  plunged,  without  being  rinsed,  into  a  bath  of  warm 
water,  containing  as  much  Quercitron  bark,  as  equals  the 
weight  of  the  alum  employed  as  a  mordant  The  cloth  is  to 
be  turned  through  the  boiling  liquid,  till  it  has  acquired  tlie 
intended  colour.  Then,  a  quantity  of  clean  powdered  chalk, 
equal  to  the  hundredth  part  of  the  weight  of  the  cloth,  is  to 
be  stirred  in,  and  the  operation  of  dyeing  continued  for  eight 
or  ten  minutes  longer.  By  this  method  a  pretty  deep  and 
lively  yellow  may  be  given,  fully  as  permanent  as  weld  yellow. 

ObsrrvalionA.  For  very  bright  orange,  or  golden  yellow,  it  b  neces- 
sary to  have  recourse  to  the  oxide  of  tin  as  a  morduut. 

For  producing  bright  goldeti  yellows,  some  alum  must  be  added  aloog 
with  the  tin. 

In  order  to  give  the  yellow  that  delicate  green  shade  so  much  adasirad 
nreertafai  purposes^  tartar  roust  be  added  in  difierent  proportions^  ao- 
coraing  to  the  shade. 
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By  adding  a  imall  poitloo  of  cochineal,  the  colour  may  be  raiaed  to  a 
fine  orange,  or  eren  to  an  aurora. 

DCCXCIII. 

To  Dts  Silks  of  a  Ysllow  Coloub. 

Silk  may  be  dyed  of  different  shades  of  yellow,  either  by 
Weld  or  Quercitron  bark,  but  the  last  is  the  cheapest  of  the 
two.  The  proportion  should  be  from  one,  to  two  ports,  of 
bark  to  twelve  parts  of  silk,  according  to  the  shade.  The 
bark,  tied  up  in  a  bae,  should  be  put  into  the  dyeing  vessel^ 
whilst  the  water  whidi  it  contains  is  cold ;  and  when  it  baa 
acquired  the  heat  of  about  100*^,  the  alk,  having  been  pre- 
viously alumed,  should  be  dipped  in,  and  continued,  uU  it 
assumes  the  wished-for  colour.  When  the  shade  is  required 
to  be  deep,  a  little  chalk,  or  pearl-ash,  should  be  added  to^ 
wards  the  end  of  the  operation; 

DCCXCIV. 

To  Dye  LimiBs  a  no- Cottons* or  a  Yellow  CbLoum 

The  best  method  of  dyeing  cotton  and  linen  yellow,  is  as 
foQows : — 

The  mordant  should  Be  Acetate  of  Alumine,  prepared  by 
dissolving  one  part  of  Acetate  of  Lead,  and  three  parts  of 
alum,  in  a  suiBcient  quantity  of  water.  This  solution  should 
be  heated  to  the  temperature  of  100^ :  the  doth  should  be 
soaked  in  it  for  two  hours,  then  wrung  out  and  dried.  The 
soaking  may  be  repeated,  and  the  cloth  again  dried  as  before. 
It  is  tnen  to  be  barely  wetted  with  Lime  water,  and  after- 
wards dried.  The  soakma;  in  the  Acetate  of  Alumine  may  be 
again  repeated ;  and  if  the  shade  of  yellow  is  required  to  be 
very  bright  and  durable,  the  alternate  wetting  with  Lime- 
water  and  soaking  in  thd  mordant  may  be  repeated  three  or 
four  times.  By  this  contrivance,  a  sufficient  quantity  of 
Alumine  is  combined  with  the  cloth,  and  the  combination  is 
rendered  more  permanent  by  theiuldition  of  Lime.  The  dyeing- 
bath  is  prepared  by  putting  12,  or  18,  parts  of  Querdtroo 
bark  (according  to  the  depUi  of  the  shade  required),  tied  up 
in  a  bag,  into  a  sufficient  quanuty  of  cold  water.  Into  thia 
bath  the  doth  is  to  be  put,  ana  turned  round  in  it  for  aa 
hour,  while  its  temperature  is  gradually  ndsed  to  about  190^. 
It  is  then  to  be  brought  to  a  Doiling  neat,  and  the  doth  al^ 
lowed  to  remain  in  it,  after  that,  only  for  a  few  minutes.  If  it  b 
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kept  long  at  a  Ixnfing  heat,  the  yellow  Mqiures  a  shade  of 

blOWD. 

DCCXCV 

Mode  of  fixing  a  very  finx  Mineral  Yxllow 
Upon  Wool,  SUk^  CoUoth  Bmp,  ^  bf 

M.  HBKRI  BRACOffNOT. 

AU  the  colours  employed  in  the  art  of  dyeinig^  (with  the 
CRoeption  of  Pnisaan  Uue,  which  will  not  fix  upon  evoy 
kind  of  stuff,  and  Pnissiate  of  Cc^per,  and  Oxide  of  Iroi^ 
whkh  give  sohd,  ralher  than  brilliant  tints)  are  dJerived  fimn 
oi|!anic  niatters,  because  they  are  more  easily  amilied  than 
uuiKfal  onkwrs.  but  they  are  also  more  or  le»  aUerable  by 
linHN  The  v«4k>w9  aiv  peculiarly  ILible  to  £ule;  and  if  tlw 
inlerxvntkw  W  u^wdants  will  render  the  dye  of  Weld  more 
pemvMHrin«  it  i»  at  the  expence  of  its  lustre. 

The  unnrral  substance  which  I  have  succeeded  in  fixing 
upon  stuffs,  and  which  1  now  recommend  to  dyers  as  the 
most  brilliant  and  permanent  yellow  that  can  be  imagined, 
is  the  sulphuret  of  arsenic^  or  real2(ar^  which  also  is  used  to 
ftimish  a  very  lively  permanent  veflow  to  the  painter,  when 
care  is  taken  to  keep  it  free  from  other  Metallic  Oxides 
which  tarnish  its  lustre. 

The  prejmration  of  realgar  which  I  employ,  is  its  solution 
in  ammonia;  but  it. is  necessary  to  bring  the  sulphuret  to  a 
certain  state  of  division  before  it  will  ea»Iy  dissolve  in  this 
alkali.  The  process  is  the  following:  Mix  one  part  of  Sul- 
phur, two  parts  of  white  Oxide  of  Arsenic,  and  five  parts  of 
Fearlash ;  and  melt  the  whole  in  a  crudble,  at  a  heat  a  little 
sliort  of  redness.  The  result  is  a  yellow  mass,  which  b 
to  be  dissolved  in  hot  water ;  and  the  liquor  filtrated,  to 
separate  it  from  a  sediment  formed  chiefly  of  Metallic 
Arsenic,  in  shining  plates,  and  in  a  small  part,  of  a  chocolate- 
coloured  matter,  which  appears  to  be  a  Sub-sulphuret  of 
Arsenic.  Dilute  the  fibrated  liquor,  then  add  weak  Sul- 
phuric Acid,  which  produces  a  flocculent  precipitate,  of  a 
most  brilliant  yellow  colour.  This  prc<  ipitate,  washed  upon 
a  cloth  filter^  dissolves  with  the  utmost  ease  in  liquid  Am- 
monia, giving  a  yellow  solution,  which  colour  is  to  be  re- 
moved by  an  excess  of  the  same  alkali.  This  solution  is  tlie 
dyeing  ifquid  in  question ;    into  which,  more  or  less  diluted. 
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aceordifig  to  the  depth  of  tint  required,  the  wool,  silkt 
C5otton,  or  linen,  is  to  be  dipped.  All  Metallic  utensils  must 
be  cArefully  avoided.  When  ihe  stuffs  come  out  of  this  bath 
they  are  colourless,  but  they  iii&ensibly  take  on  a  yellow  hue 
as  the  Aiiinionia  evaporates.  They  are  to  be  ex(K>Eetl  as 
equally  as  possible  to  a  current  of  open  air;  and  when  the 
colour  is  well  come  out,  and  no  longer  heightens^  they  are 
to  be  washed  and  dried. 

Wool  should  be  fulled  in  the  ammoiiiacal  solution,  and 
should  remain  in  it  till  it  is  ihoroyghly  soaked;  ihen^  very 
slightly  and  uniformly  pressed,  or  else  merely  set  to  drain  of 
itself.  Silk,  cotton,  hemp,  anti  Hax,  are  only  to  be  dipped 
in  the  dyeing  liquid,  whieli  Uiey  easily  take.  They  must 
then  be  well  pressed. 

Obtervations.  The  siilphuret  uf  araeuic  will  give  every  imaginable 
tint  to  Btiiifs  from  the  dctp  g^ohleii  yellow  to  the  lighteit  straw-colour, 
which  has  the  invariabfe  aaraiitoge  of  never  fadmgj  of  lasting  even 
longer  than  the  stuffs  themit'lve*^  antl  of  reiisting  ail  re-agent8  except 
alkaiiea.  Hence  it  is  i^ccuiiarly  fitted  for  costly  tapestry,  velvets,  and 
other  articles  of  furniture  which  are  not  in  daorer  of  being  washed  with 
alkalies  or  soap,  and  to  which  tlie  durability  of  colour  is  a  most  impor- 
taiit  object*     It  may  also  be  used  wiih  ndif'antage  in  paper-ittaininff. 

U  appe^fj-  to  me  that  the  low  price  and  easy  appbcattous  of  this  co- 
louring liquid  will  render  it  tin  tnvportant  acqidetilLOT]  to  the  art  of  dyeing* 

When  the  sulnburet  of  arsenic  is  dissolved  in  ommonia.  a  smaTj  por- 
tion of  the  arsenic  hecomes  oxidated ;  for  If  on  citcess  of  Jinne-water  {s 
poured  iri^  tliere  is  a  white  precipitate  of  ari^eniate  of  llme^  This  oEijJa* 
tion  appears  also  to  take  place  spontaneous  I  Vj  when  a  pretty  strong  so- 
lution of  the  ammoiiiacal  liquid  \&  esfKised  tot  a  time  to  the  air,  aiul  rs 
shewn  hy  the  formation  of  small  crystals  of  arseniate  of  ammonia  :  or  if 
an  acid  is  added,  unlphnrct  of  arnenic  faili  down,  mixed  with  a  pale 
yellow  sufplnirettGd  oxide  of  arsenic,  fin  this  account  it  is  better  to 
make  no  more  of  the  solution  at  a  time  than  ii*  wanted  for  use* 

With  regard  to  the  danger  to  be  apprehended  from  the  poisonous 
Quality  of  this  tnetal^  thoiif^b  ibe  native  realgar  from  It  mixture  with 
oxide  of  arsenic,  is  not  free  from  hazard,  the  artifieial  sutphuret,  when 
obtained  in  the  way  above-meniioned,  appears  to  me  to  be  quite  inno- 
cent ;  at  least  1  have  gjireii  pretty  large  doses  of  it  lo  dogs  ami  cats^ 
which  these  animals  have  borne  withoitt  inconvenience, 

1L£1J    DYES. 

•Hic  coloming  matters  employed  for  dyeing  red,  are  kermes^  cochineal^ 
archil,  madder,  carthamus,  and  Brazil-wood* 

Kermei^  is  a  species  of  insect,  affording  a  red  colour  by  solution  in 
water  ;  but  it  is  not  so  bean  Uf  til  as  cochn»eal,  which  is  likewise  ati  in- 
sect, brought  from  America,  The  decoction  of  cochineal  is  of  a  very 
beautiful  crimson* colour^  Alum  brightens  the  colour  of  die  decoction, 
and  occasir^ns  a  crimscin  precipitate.  Muriate  of  tin  gives  a  cqiious  fine 
red  precipitate. — Aichil  Is  a  paste  formed  cif  a  s|}cdcs  uf  lichen  pounded* 
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and  kept  mobt  for  some  time  with  Hlale  urine. — Madder  U  the  root  of  « 
wetl-known  plant,  rubia  tinctorum.'^^Carthamus  u  tbe  tlowrr  of  a  pbnt 
cuUi rated  in  Spain  and  ihe  Levant,  It  contains  two  colouring  taatter$: 
a  Teltow,  which  is  soluble  in  water ;  and  a  red,  insoluble  in  water,  but 
soluble  in  alkatiiie;  carbonates.  Tbe  red  cntourin^  matter  of  carthamiis^ 
extracted  by  carbonate  of  soda,  luid  prcKrtpitated  by  lemon-juice,  cotj* 
ttitutea  the  rouge  employed  by  lotlies  aa  a  fiaint.  It  is  afterwards  (ground 
wtib  a  certain  quantity  ol  tiilc.  The  fineness  of  the  tale,  and  the  pro* 
portion  of  it  mixed  with  the  carthamus,  occasion  the  di^fence  between 
the  cheaper  antl  dearer  kinds  of  rouge. — Brazil- wood  is  the  wood  of  a 
tree  growing  in  America  and  the  West  Indies.  Its  decoction  is  of  a  fine 
red  colour. 

None  of  the  red  colouring  ludtterii  has  so  strong  an  affinity  for  cloth 
as  to  produce  a  permanetit  red,  without  the  assistance  of  mordants* 
The  mordants  employed  are  alumine,  and  oiide  of  tin  -,  otli  and  tan,  hi 
certain  processes^  are  also  used  ;  and  tartar,  and  muriate  of  Soda^  i 
frequently  called  in  &m  auxiliaries. 

DCCXCfl. 

Ta  Dy£  Woollens  of  Red,  Crimson,  axd  Scab  let 

Coarse  Woollen  stuffs  are  dyed  red  with  madder  or  arcbiJ : 
but  line  cloth  is  almost  exclusively  dyed  with  Cochiae«Ll, 
though  the  colour  whiclt  it  reeeive^  from  Kerines  is  much 
more  durable.  Brazil-wootl  is  scarcely  used,  except  as  aii 
auxiliary,  because  the  colour  which  it  imparts  to  Wool  is  not 
permaneut. 

.Wool  is  dyed  crimson,  by  first  impregnating  it  with 
Alumine,  by  means  of  an  alum  bith,  and  then  boiling  it  tti  a 
decoction  of  Cochineal,  till  it  has  acquired  ihe  wished-for 
colour*  The  crimson  will  be  finer,  if  the  tin  mordant  is  sub* 
Btituted  for  alum ;  indeed »  it  is  usual  with  dyers  to  add  a 
little  Nitro-Muriate  of  Tin,  when  they  want  fine  crimsons* 
The  addition  of  Archil  and  Potass  to  the  Cochineal,  both 
renders  the  crimson  darker,  and  gives  it  more  bloom ;  but 
the  bloom  very  soon  vanishes.  For  paler  crinisons,  one-half 
of  the  Cochineal  is  withdrawn,  and  Madder  substituted  in 
its  place. 

Wool  maj  be  dyed  scarlet,  the  most  splendid  of  all  colours, 
by  first  boihng  it  m  a  solution  of  Murio-Sulphatc  of  Tin, 
then  dyeing  it  pale  yellow  with  Quercitron  bark,  and  after- 
wards crimson  with  Coehineal ;  for,  scarlet  is  a  compound 
colour  consisting  of  crimson  mixed  with  a  little  yellow. 

Observations.  It  is  well  known  that  cloth  dyed  in  the  piece  i«  iierer 
aatiiratod  throughout  with  the  t^louring  matter.  Indeed  such  clothe 
may  be  di«tmp^ui*hed  from  thote  dyed  in  the  wool,  by  examininjj  thair 
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edg^'i  when  cul ;  for  their  Interior  la  alwaji  of  a  fiatnter  tint  than  the 
iurfacea— sometimes  almost  white.  Jf,  to  avaid  this,  the  clolli  be  made 
of  wool  dyed  before  ftpuii,  jt  is  more  expensive,  but  bf cornea  more 
agreeable  to  wear,  never  Bbowing^  white  edges.  Some  colour*  can  only 
be  given  to  cloth  after  it  i<t  matiufacturetl ;  for  example,  cochineal  icar- 
let,  tfie  beauty  of  which  wouhi  l»e  impairetl  l*j  carding-,  Mpiiniing,  and 
fulling.  Scarlet  is  therefore  alwaya  dyed  in  the  piece,  andi  liable  to  ex- 
hibit white  edge*.  The  diijciwery  of  the  Count  de  la  Boulaye-Marsiillac, 
director  antl  professor  iit  the  schnol  of  the  GoEneliuN,  etitirely  remorei 
this  defect.  \\h  tiieory  is,  that  the  water  with  which  the  cloth  is  soaked 
liefore  immersion  in  the  dye-?at,  occupying  already  Ihe  interstices  of  the 
cloth,  prohihits  the  entrance  of  the  colouring  liquid ;  so  that  Ihe  cloth, 
though  strongly  wrung  to  displace  llie  water,  ia  able  only  to  receive  the 
colouritig  m«iUer  to  a  certain  dcptlk  His  aim  then  was  to  have  the 
cloth  so  moistened  as  to  be  fit  fur  the  prtjceps,  and  yet  to  have  the  water 
so  completely  remoreil  from  the  luterior  of  the  cloth,  an  to  permit  the 
dye  to  enter  ;  and  ibis  h^-  t  flee  Is  by  making  the  moistened  cloth  p«i« 
through  bttween  rolleis  placed  within  find  at  the  bottom  of  the  dye-?at; 
m  thati  the  web  pafsrng  from  one  wiiKllass  throu|^h  the  dye-vat,  ajul 
being  strongly  comnresaed  by  the  rollers  iu  it.«  passiage  to  another  wind- 
lass, all  the  rfvnainmg  water  is  driven  out  into  the  Cfdouring  liquid  (and 
ddutinfl^  it  to  thdt  extent),  and  is  replaced  by  the  colouring  liquid,  so  as 
to  receive  colour  into  its  very  centre.  The  winding  is  continued  back- 
wards und  forwards  from  one  windlass  to  the  other,  and  through  the 
rolling.press,  till  the  dye  ia  of  atifficient  Intensity.  Cloths  thus  dyed,  are 
of  «o  intense  a  colour  ai  to  appear  less  bright  then  scarlets  are  by  the 
common  process  ;  hut  thi£  deeper  retlection  of  red  rays  may  be  obviated 
hj  adding,  to  the  bath,  some  turmeric  or  fustic. 

DCCXCVII. 
To   DlTEl  SiLKfl  OF  Red»  CliI»tSO>r,  AND  OTHEE  CoLOtJttS. 

Silk  is  usually  dyed  red  with  Cochineal,  or  Carthanius,  and 
sotuetiaies  with  Brazil-wood.  Kermes  does  not  aiiawer  for 
ailk  ;  Madder  is  scarcely  ever  used  for  that  purpose*  because  it 
does  not  yield  a  colour  bright  enough.  Archil  is  em  ployed 
to  give  silk  a  bloom ;  but  it  is  scarcely  ever  used  by  itaelfi 
unless  when  the  colour,  wnnted,  is  lilac* 

Silk  may  be  dyed  crimson,  by  steeping  it  in  a  solution  of 
alum,  and  tlien  ctyeing  it  in  the  usual  way  in  a  Cochineal 
bath. 

The  colours  known  by  the  names  of  poppi/^  clurrtf^  rose^ 
^T^&  Jksh^colour^  are  given  to  silk  iriy  means  of  Carthamus. 
The  process  consists  merely  in  keeping  the  silk  as  long  as  it 
extracts  any  colour*  in  an  alkaline  solution  of  Carlhamoa, 
into  which  as  much  lemon-juice,  as  gives  it  a  fii'i^  cherry-red 
colour,  has  been  poured. 

Silk  cannot  be  dyed  a  full  scarlet :  but  a  colour  approach- 
ing to  itcarlet  may" be  given  to  it,  by  first  impregnating  the 
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Stuff  with  Murio^Sulphate  of  Tin,  and  afterwards  dyetnr  * 
in  a  bath,  composed  of  four  parts  of  Cochineal,  and  four 
parts  of  Quercitron  bark.  To  ^Te  the  colour  more  body» 
both  the  mordant  and  the  dye  may  be  repeated.  A  colour, 
approaching  to  scarlet,  may  also  be  given  to  silk,  by  first  dye* 
ing  it  in  cnmson,  tlien  dyeing  it  with  carthamus;  and  lastly, 
yellow,  without  heat. 

Dccxcvni. 

To  DyK  LlNENi  AND  CoTTONS,  OF  ReD,  ScABLRT, 

And  oiher  Colours* 

Cotton  and  hnen  are  dyed  red  with  Madder.     The  pit>- 
^  was  borrowed  from  tne  East ;  hence  the  colour  is  often 

called  Adrianople,  or  Turkey-red.  The  cloth  is  6r$t  iro* 
prei^nated  with  oil>  then  with  galls,  and  lastly  witli  alum.  It 
IS  then  boiled  for  an  hour  in  a  decoction  of  madder,  which 
is  commonly  mixed  with  a  c[imntity  of  blood-  After  the 
cloth  is  dyed,  it  is  pKmged  mto  a  soda  ley,  in  order  to 
brighten  tlie  colour.  The  red  given  by  this  process,  is  very 
permanent ;  at«d  when  properly  conducted,  it  is  exc4?edingly 
tieautifuL  llie  whole  difficulty  consists  in  the  application 
of  the  niordani,  which  is  by  far  the  most  complicated  era- 
pi  ove<l  in  the  whole  art  of  dyeing. 

Cotton  may  be  dycil  scarlet,  by  means  of  M  urio*sulphate 
of  Tin,  Cuchineal,  and  Quercitron  hark,  used  as  for  silk, 
but  the  colotir  is  too  fading  to  be  of  any  value. 

The  substances  employed  to  pve  a  black  colour  to  dolh,  are,  red 
oxide  of  iron,  and  tan.  Thete  two  Bub«iance8  have  a  strong  affinity 
for  each  oUier,  and  wheTi  combined^  asiiume  a  deep  black  caTour^  oot 
liabltf  ti>  be  deutroyed  by  the  action  of  air  or  light* 

Logwood  IS  usually  employed  as  an  auxiliary*  because  i|  comniuoj- 
cates  lustre^  and  adds  considerably  to  the  fulness  of  the  black.  It  ia  the 
wood  of  a  tree  which  is  a  native  of  several  of  the  Wojst* India  islandi, 
aiid  of  that  part  of  Mexico  which  i^uiroiinda  tlie  Bay  of  Hoiidunif.  It 
yieldi  its  colouring  matter  to  water.  The  dccociion  is  at  first  afine 
red,  bordering  on  vio!et ;  but  if  left  to  itself,  it  gradually  asjnimmi  a 
black  colour.  Acid:j  give  it  a  deep  red  colour ;  alkalis  a  deep  violet,  in- 
diijtng  to  browti ;  sulphate  of  iron  rendeni  it  a^  black  av  ink,  and  occft- 


sions  a  precipitate  of  the  same  colour. 

Cloth,  before  it  receives  a  black   colmir,  h  usually  ducd  tint:  thU 
renders  the  colour  much  fuller  and  finer  than  it  would  otherwise  be.    If 
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the  cloth  is  coarse,  the  bfue  dyt  may  be  too  cx|>cn»ive  ;  in  that  cAse^  a 
brown  colour  is  gireni  by  means  of  walnut*|ie«ls. 


COtOVniVQ   AND    BLVACmiTG. 
DCCXCXX 

To  Dye  Woollens  of  a  Black  Colove. 

Wool  is  dyed  Uack  bj  the  following  process.  It  is  boiled 
for  two  hours  in  a  decoction  of  nut-gsUs,  and  afterwards 
kept,  for  two  hours  more,  in  a  bath  composed  of  Lcgwood 
and  Sulphate  of  Iron ;  kept  during  the  whole  time  at  a 
scalding  neat,  but  not  boiKng.  During  the  operation,  it  must 
be  frequently  exposed  to  the  ur:  because  the  green  Oxide 
of  Iron,  of  whidi  the  Sulphate  is  composed,  must  be  om- 
verted  4nto  red  Oxide  by  absorbing  Oxygen,  before  the 
doth  can  acquire  a  proper  colour.  I'he  common  propor- 
tions, are  five  parts  of  galls,  five  of  Sulphate  of  Iron,  and 
thirty  of  Logwood,  for  every  hundred  of  cloth.  A  little 
Aoetite  of  Copper  is  commonly  added  to  the  Sulphate  of 
Iron^  because  it  is  thought  to  improve  the  colour. 

DCCC. 

To  Dyb  Silks  of  a  Black  Colour. 

Silk  is  dyed  nearly  in  the  same  manner.  It  is  capable  of 
combining  with  a  great  deal  of  Tan ;  the  quantity  given  is 
varied  at  the  pleasure  of  the  artist,  by  allowing  the  silk  to 
remain  a  longer,  or  shorter  time,  in  the  decoction. 

DCCCf. 

To  Dye  Cottons  and  Linens  of  a  Blacii  Colouk. 

It  is  by  no  means  easy  to  give  a  full  black  to  linen  and 
cotton.  The  cloth,  previously  dyed  hlue^  is  steeped  for  24 
hours  in  a  decoction  of  nut-galls.  A  bath  is  prepared  con- 
taining Acetite  of  Iron,  formed  by  saturating  Acetous 
Acid  with  brown  Oxide  of  Iron :  into  this  bath  the  cloth  is 
put,  in  small  quantities  at  a  time,  wrought  with  the  hand 
for  a  Quarter  of  an  hour ;  then  wrung  out,  and  aired  n^ain ; 
wrou^t  in  a  fresh  quantity  of  the  bath,  and  afterwards  aired. 
These  alternate  processes  are  repeated  till  the  colour,  wanted, 
b  given :  a  decoction  of  alder-bark  is  usually  mixed  with 
the  liquor  containing  the  nut>^alls. 

ncccii. 
To  Dys  Wool,  &c.  of  a  Bkown  Colour. 
Brown,  or  fawn  colour,  though  in  fact  a  compound,  is 
usually  ranked  among  the  .mmple  colours,  because  it  is  ap- 
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plied  to  cloth  by  a  nngle  prooesB.     Various  substances  aie 
used  for  brown  dyes. 

Walmit-peels,  or  the  ^reen  oorering  of  the  wahiut,  wfaeu 
first  separated  are  white  internally,  but  soon  assume  a  brown 
or  even  a  black  colour,  on  exposure  to  the  air.  They  rea- 
dily ^ield  thrir  colouring  matter  to  water.  They  are  usually 
kept  in  large  casks,  covered  with  water,  for  above  a  year 
before  they  are  used.  To  dye  wool  brown  with  them, 
nothing  more  is  nec^»ary,  than  to  steep  the  doth  in  a  de^ 
coction  of  them  till  it  has  acquired  the  wished-fbr  oolour. 
The  depth  of  the  shade  is  proportional  to  the  strength  of 
the  decoction. 

OhiervaiUmM,  The  mot  of  the  walnut-tree  containii  the  same  coSour- 
ing  matter,  but  in  smaller  quantity.  The  bark  of  the  bircsh  alio,  and 
many  other  trees,  may  be  used  for  the  same  purpose.  It  is  very  pro- 
bable that  the  brown  colouring  matter  is,  in  these  vegetable  substanoaa* 
combined  with  tan.  This  is  certainly  the  case  in  sumach,  which  is  often 
employed  to  produce  a  brown.  This  combmation  explains  the  reason, 
why  no  mordant  is  necessary ;  the  Un  has  a  strong  affinity  for  doth, 
ana  the  colouring  matter  for  the  tan.  The  dye-stun,  and  the  mordant, 
are  already,  in  fact,  combined  together. 

COMPOUMP  CoLOoas. 

Compound  colours  are  produced  by  mixing  together  two  ahnpfe 
ones;  or,  which  is  the  same  thhng,  by  dyeing  diath,  first,  of  the  atmpit 
colour,  and  then  by  another.  These  colours  vary  to  infinity,  accord- 
ing to  the  proportions  of  the  ingredients  employed. 

DCCCIII. 

To  Dte  diffbrekt  Shades  of  Geeen. 

Green  is  distinguished  by  dyers  into  a  variety  of  shades 
according  to  the  depth,  or  the  prevalence  of  either  of  the 
component  parts.  Thus  we  have  ^ea-green,  grass-green, 
pea-green,  &c. 

Wool,  silk,  and  linen,  are  usually  dyed  green,  by  ^ving 
them  first  a  blue  colour,  and  afterwards  dyeing  them  ye£ 
low ;  when  the  yellow  is  first  given,  several  inconveniences 
follow:  the  yellow  partly  separates  again  in  the  blue  vat,  and 
communicates  a  green  colour  to  it ;  thus  rendering  it  use- 
less for  every  other  purpose,  except  dyeing  green.  Any  of 
the  usual  processes  for  ayeing  blue  ana  yellow  may  be  fol- 
lowed, taking  care  to  proportion  the  depth  of  the  snades  to 
that  of  the  green  required.  When  Sulphate  of  Indigo  is 
employed,  it  is  usual  to  mix  all  the  ingredients  together^  and 


coLoirmnfG  amd  BLBACHiJia.  ^mk 

to  dye  the  doth  at  once ;  this  produces  what  is  known  bj 
the^unne  of  Saxon,  or  English  green. 

occcnr. 

To  Dtb  Violet,  Pueplk,  and  Lilac. 

Wool  is  generally  first  dyed  blue,  and  afterwards  scarlet, 
in  the  usual  manner.  By  means  of  Cochineal  mixed  urith 
Sulphate  of  Indigo,  the  process  may  be  performed  at  oooa. 
^k  is  first  dyed  crimson,  by  means  of  Cochineal,  and  then 
dipped  into  the  Indigo  vat.  Cotton  and  linen  are  first  dyed 
blue,  then  galled,  and  soaked  in  a  decoction  of  Lc^ood; 
but  a  more  permanent  colour  is  pven  by  means  <xf  Chude  of 
Iron. 

DCCCV. 

To  Dyk  Olivk,  Obanois,  aud  Cinnamon  CoLOums. 

When  blue  is  combined  with  ned  and  yellow  on  doth,  the 
resulting  colour  is  oUve.  Wool  may  lie  dyed  orange,  by 
first  dyeing  it  scarlet,  and  then  yellow.  Wtien  it  is  dyed 
first  with  Madder,  the  result  is  a  cinnamon-colour. 

Silk  IS  dyed  orange  by. means  of  Carthamus;  a  cinna- 
mon coloi^r  by  Logwood,  Brazil-wood,  and  Fustic  mixed 
together. 

Cotton  and  linen  receive  a  dnnamon  colour  by  means  of 
Weld  and  Madder ;  and  an  olive  colour  by  b^ng  pasted 
through  a  blue,  yellow,  and  then  a  Madder-bath. 

DCCCVIi 

To  Dtb  of  Gkey,  Dbab,  and  Daeb-Brown   Coloues. 

If  cloth  is  previously  combined  with  brown  Oxide  of  Iron, 
and  afterwaros  dyed  yellow  with  Quercitron  bark,  the  result 
will  be  a  drab  ot  different  shades,  according  to  the  propor- 
tion of  mordant  employed.  When  the  proportion  is  small, 
the  colour  inclines  to  olive,  or  yellow ;  on  the  contrary,  the 
drab  may  be  deepened,  or  saddened^  as  the  dyers  term  it, 
by  mixing  a  little  Sumach  with  the  bark. 
Callico-pkiiitiiio. 

TUt  art  coniiists  in  dyeing  doth  with  certain  colours  and  figures  upon 
a  ground  of  a  different  nue ;  the  colours,  when  they  will  not  take  bold 
of  the  doth  readily,  being  fixed  to  them  by  means  of  mordants,  or  sub* 
stances  that  have  a  chemical  affinity,  or  attraction,  both  for  the  msttrl* 
als  that  form  the  colour,  and  for  the  cloth  to  which  the  colour  Is  to  lit 
apj^ied. 

The  mordant   principally   used,  is  a  preparation  of  aluni,  msilt 


IQS*  C0LOUHTV9  AHU  BLSACHtNC. 

by  dissolving  3  Ilw.  of  alum  and  1  IL  of  acetate  of  lead  in  6  lbs*  q( 
warm  water.  An  cxcKartfe  of  ihe  principlej  of  these  salts  tske«  pllce; 
the  !iul[)hunc  aci  J  of  the  ahim  coinbhies  with  die  oxide  of  lead,  and  ibe 
compoynd  thus  fnrined  beinp  insoluble*  is  precipitated,  the  acetic  «dd 
refnamt  united  with  the  akifnhie  In  nolution.  There  are  added  at  the 
same  time  two  ounces  of  potash,  and  two  ounces  of  chalk,  to  itetiiim- 
lize  the  excess  of  add  that  mip^ht  act  wi  the  colouring  matter. 

The  superiority  of  acetate  of  alumine,  as  a  mordaDt,  to  the  sulpliate 
nf  alumine,  arise?  principally  from  two  circumstances  ; — 1st,  from  tne  af- 
tinitjj  between  its  principles,  being  weaker,  in  consequence  of  whidi,  the 
akjinirie  more  easily  sepamtes  from  the  acid,  and  unite*  with  the  doth 
and  the  colouring  matter  ;  and,  2dl?,  frona  the  acetic  acid  dlsengagol 
hi  the  process  not  acting:  ^vith  the  same  force  on  the  colouring  matter,  ai 
the  sul|)hnric  acid  wouhl  tin.  The  acetate  being  alio  very  soluble,  and 
haTing  little  tendency  to  crystallize,  can  be  more  equally  mixed  and  ap- 
plied^  The  dtscorery  of  this  mordant,  so  essential  m  the  art  of  caUio^* 
printing,  was  accidental  Aceiite  of  iron,  also,  is  a  mordant  in  frequent 
use  in  the  printing  of  callicoes. 

The  recipes  of  the  calico-printers  were  at  one  time  very  complicated  : 
dlSerent  ariiclei  being,  from  time  to  time,  omitted  or  changed,  until 
at  length  the  simple  mixture  of  a! urn  and  acetate  of  lead>  was  found  to 
answer  as  a  mordant,  equally  with  compositions  more  complicated. 

The  mordants  chiefly  employed  iti  call! co-printing,  are  acetite  of  ml- 
umuie,  and  acetite  of  iron.  The  mordants  are  applied  to  the  cloth, 
either  with  a  pencil,  or  by  means  of  blocks,  on  which  the  patten) »  ac- 
cording to  whith  the  cotton  is  to  be  printed,  is  cut.  As  they  are 
applied  only  to  particular  parts  of  the  cloth,  care  must  be  taken 
that  tione  of  them  spread  to  the  part  of  the  cloth  which  if  to  t>e 
left  white,  and  that  they  do  not  interfere  with  one  auotlter  wbru 
several  are  applied.  If  these  precautions  are  not  attended  to,  all 
the  elegance  aud  beauty  of  the  print  must  be  dehtroyed.  It  is  nvct»* 
»ary,  tnerefore,  that  the  mordatits  should  be  of  such  a  degree  of  coti'^ 
iisteuce,  that  they  will  not  spread  beyotid  those  parti  of  the  dol^ 
oil  which  they  are  applied.  This  ia  done  by  thickening  them  with  flour 
or  starch,  when  they  are  to  be  applied  by  the  block  ;  and  with  gum- 
arabic,  when  tliey  are  to  be  put  on  by  the  pencil.  The  thickening 
should  never  be  greater  than  is  sufficient  to  prevent  the  spreading  of 
the  mordants ;  when  carried  too  far,  the  cotton  is  apt  not  to  be  sufli* 
cietitly  saturated  with  the  mordants  ;  of  course  the  dye  takes  but  im- 
Ijerfectly. 

tn  order  that  the  parts  of  the  cloth  impregnated  with  mordants  may 
be  distinguished  by  their  colour,  it  is  usual  to  tinge  the  mor^nU  irtt* 
some  oolouring  m^itter  or  othc^r.  The  printers  commonly  use  the  decoc- 
tion of  Brazil-waod  for  this  purpose  ;  but  Dr.  Bancroft  has  objected  to 
this  method,  because  he  thinks  that  the  Brazil-wood  colouring  matter 
impedes  the  subsequent  process  of  dyeing.  It  is  certain  that  tile 
colouring  matter  of  the  Brazil-waod  is  duiplacetl,  during  that  opcratifin, 
by  the  superior  affinity  of  the  dye-stuff  of  the  mordanix.  Was  it  not 
for  this  superior  affinity,  the  colour  would  not  take  al  all.  Dr.  Bancroft 
advises  to  colour  the  mordant  with  tome  of  the  dye-stufT  afterwards  to 
be  applied ;  and  he  cautions  the  using  of  more  for  that  purpose,  than 
is  sufficient  to  make  the  mordant  distinguishable  when  applied  to  the 
doth.     The  reason  of  this  precaution  h  obvious.    If  too  much  dye  ii 


mixed  with  the  mordant,  i  great  proportion  of  the  mordant  will  be 
comfained  with  the  colouring  matter,  which  must  wealcen  its  affinity 
for  tiie  cloth,  and  of  course  prevaot  It  from  combining  with  it  in  suffi- 
dent  quantity  to  ensure  a  permanent  dye. 

Sometimes,  the  two  mordants  are  mixed  tMether  in  d&tSermt  propor- 
tioos ;  and  sometimes  one  or  both  k  mixed  with  an  infusion  of  sumach, 
or  of  nut-ffalls.  By  these  contfirances^  a  great  variety  of  oqIoues  are 
produced  by  the  same  dye-stuff. 

After  the  mordants  have  been  applied^  tlie  doth  must  be  completely 
dried.  It  is  proper  for  this  purpose  to  employ  heat,  wluch  will  contri- 
bute considerably  towards  the  separatioB  of  the  acetous  add  from  its  base, 
and  towards  its  eraporadon ;  by  which  means  the  mordant  will  combfaie 
in  agreater  proportion,  and  more  in6mately  with  the  doth. 

When  the  doth  is  sufficientlv  dried,  it  is  to  be  washed  with  warm 
water  and  cow-diinff ;  till  all  the  flour,  or  gum,  employed  to  thicken  the 
mwdants ;  and  all  those  parts  of  the  mor£unts  which  are  unoombined 
wiUi  the  cloth,  are  removed.  After  this,  the  doth  is  to  be  thoroughly 
rinsed  in  dean  water. 

Almost  the  only  dye-stuA  employed  kj  caUioo-printen  are  indigo, 
madder,  and  quercitron  bark,  or  weld.  This  last  substance,  however^ 
b  but  little  usei,  except  for  ddicate  greenish  yellows.  Tlie  querdtroa 
bark  has  almost  stiperseded  it,  because  ft  ^es  colours  equally  good  ; 
and  is  mudi  cheaper  and  more  coovenient,  not  requiring  so  great  a  heat 
to  fix  it.  Indigo,  not  reouinqg.  amr  mordant,  is  common^  applied  aC 
once,  either  by  a  block  or  oy  a  penciL  It  is  prepared  by  boding  togethcK 
indigo  and  potash  made  caustic  by  quic^-lime,  and  orpiment ;  the  solu- 
tion is  afterwards  thickened  with  gum.  It  must  be  carefully  seduded 
from  the  air,  otherwise  the  indigo  would  soon  be  regenerated,  which 
woudd  render  the  solution  useless.  Dr.  Bancroft  has  proposed  to  tful>- 
stitote  coarse  brown  sugar  for  orpiment :  it  is  equally  efficacious  in  de- 
composing the  indigo,  and  rendering  it  soluble;  while  It  likewise  sciTes 
all  tne  purposes  of  gum. 

Some  cailiroes  are  only  printed  of  one  colour,  others  have  two,  and 
others  three  or  more,  even  to  the  number  of  eight,  ten,  or  twelve.  The 
smaller  the  number  of  colours,  the  ibwer,  in  general,  are  the  processes. 

DCCCVII. 

Nankeen  Ybllow. 

One  of  the  most  commoii  ooloiirs  on  cotton  prints,  is  a 
kind  of  nankeen  yellow,  of  various  shades  down  to  a  deep 
yellowish  brown,  or  drad).  It  is  usually  in  stripes  or  si>ots. 
To  produce  it,  the  printers  besmear  a  block,  cut  out  into 
^e  figure  of  die  print,  with  AceUte  of  Iron,  thickened  with 
fftun  or  flour ;  and  apply  it  to  the  cotton,  which,  after  being 
dried  and  cleansed  in  the  usual  manner,  is  plunged  into  a 
potash  lev.  The  quantity  of  Acetite  of  Iron  is  always  pro^ 
portianed  to  the  depth  of  the  shade. 
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dccgtiii. 

Yellow. 

Fcur  yellow,  the  block  is  besmeared  with  Acetite  of  Alum- 
,  ine.  Ttie  cloth,  after  receiving  this  mordant,  is  dyed  with 
'  Quercitron  bark,  and  is  then  bleached. 

DCCCIX. 
.    R£D. 

Red  is  communicated  by  the  same  process,  cmly  Madder 
is  substituted  for  the  bark. 

DCCCZ. 

Blue. 

The  fine  light  blues  which  appefur  so  frequently  on  printed 
cottons,  are  produced  by  applying  to  the  cloth  a  block  be> 
smeared  with  a  composition,  conasti'ng  partly  of  wax,  which 
covers  all  those  parts  of  the  cloth  which  are  to  remain  white. 
The  cloth  is  then  died  in  a  cold  Indim  vat ;  and  after  it  is 
dry,  the  wax  compoution  is  removed  oy  hot  water. 

pcocxi. 

Lilac  and  Browk. 

Lilac,  flea  brown,  and  blackish  brown,  are  given  by  means 
of  Acetite  of  Iron  ;  the  quantity  of  which  is  always  propor- 
tioned to  the  depth  of  the  shade.  For  very  deep  colours, 
a  little  sumflch  is  added.  The  cotton  is  afterwaras  dyed  in 
the  usual  manner  with  Madder,  and  then  bleached. 

DCCCXII. 

A  Lasting    Grben   Coloub,    for  Printing  Cottons, 
CambricSy  Linens,  Sfc. 

To  twelve  quarts  of  Muriatic  Acid,  add,  by  degrees,  one 
quart  of  Nitrous  Acid ;  saturate  the  whole  with  gram  tin,  and 
boil  it  in  a  proper  vessel  till  two-thirds  are  evaporated. 

To  prepare  the  indiso  for  mixing  with  the  solution,  take 
nine  pounds  of  Indigo,  half  a  pound  of  orange  Orpiment,  and 
grind  it  in  about  four  quarts  of  water.  Then  take  three 
pounds  of  gum  Senegal ;  dissolve  it  in  four  quarts  of  water, 
mix  it  well  with  the  Indigo ;  and  grind  the  whole  in  the 
usual  way. 
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{}herv<itmnt.  The  manner  of  miiing-  tbe  iolii&ion  of  tin  with  the 
prcpoml  indigo  to  make  it  fit  for  printing,  ia  thus  .- — Take  two  gallons 
of  toe  indigo  prepared  oa  above,  then  «tir  into  ii,  hj  degrtfeu,  one  galJon 
of  the  solution  of  tin,  neutralized  by  an  much  cauitic  alkali  as  can  be 
added  without  prrci  pita  ting  the  tin  Irom  the  acidii.  It  will  now  be  fit 
for  use,  and  mity  be  applied  In  the  usuiil  ^ajr.  For  a  lighter  shade  of 
green,  lesi  indigo  will  be  necessary.  After  being  printed,  the  goods 
are  to  be  dipped  in  the  way  of  dipping  China  blues;  they  must  not, 
however,  be  allowed  to  drahi^  but  mo  red  from  one  Fat  to  another  as 
quickly  at  possible.  They  are  lo  Ue  deaiised  in  the  usual  way,  in  a  sour 
vat  of  about  150  gallons  of  water  to  one  gallon  of  sulphuric  acid  ;  they 
are  then  to  be  well  washed  in  decoctions  of  weld,  and  other  yellow  co- 
touring  drugs,  and  are  to  be  branned  or  bleached  till  they  b«come  white 
iij  those  parts  which  are  required  to  be  colourless, 

DCCCXIII. 
DOVK    COLOUR    AND    DrAB. 

Dove  colour  and  drab  arc  given  by  Acetite  of  Iron  and 
quercitron  bark  ;  the  cloth  is  afterwards  prepared  in  the 

usual  m anther. 

O^serpation,  When  different  colours  are  to  appear  in  the  same  prints 
a  greater  number  of  operatSonjt  are  neceftiary.  Two  or  more  blocks  are 
employed ;  upon  each  of  which,  that  part  of  the  print  only  is  cut,  which 
is  to  be  of  some  particular  colour.  These  ire  besmeareil  with  different 
mordants^  and  applied  to  the  cloth,  which  is  afterwards  dyed  as  uiual. 
Let  us  suppose^  for  instance,  that  theie  blocks  are  applied  to  cotton, 
one  witli  acetile  of  alumiiie,  another  with  acetite  of  iron,  a  third  with 
a  mixture  of  those  two  mordaiitSi  and  that  the  cotton  is  then  dyetl  with 
quercitron  bark,  and  bleached.  The  parts  impregnated  with  the  mor- 
dants would  have  the  following  colours. 

AcetJte  of  alumine,  Yellow* 

^  -      iron,  Oli^'e,  drab,  do?c. 

The  miiture,  Olive  (rreen,  olive, 

If  the  part  of  the  yellow  is  oQ?ered  over  with  the  indigo  liquor,  ap- 
plied with  a  pencil^  it  will  be  converted  into  green*  By  tl^  same  liquid, 
olue  may  be  given  to  such  parts  of  the  print  as  require  it. 

If  the  cotton  h  dyed  with  madder,  instead  of  quercitron  bark,  the 
print  will  exhibit  the  following  colours. 

Acetite  of  alumine,        *  Red. 

iron.  Brown,  black. 

The  mixture.  Purple. 

Wh«n  a  greater  number  of  colours  are  to  appear ;  for  instance,  when 
those  communicated  by  bark,  and  those  by  madder,  are  wanted  at  the 
same  time,  mordants  hi  pan  of  the  pattern  are  to  be  aiiplied  ;  the  cot- 
ton it  then  to  be  dyed  in  the  madder  bath,  and  bitached  ;  then  the  rest 
of  the  mordants,  to  fill  up  the  pattern*  are  added,  and  the  cloth  is 
again  dyed  with  quercitron  bark,  and  bleoehed*  The  second  dyeing 
does  not  much  affect  the  madder  colours  ;  becauw  the  mordants,  whicn 
render  them  permanent,  are  already  saturated.  The  yellow  tinge  is 
eaiily  removed  by  the  subseqtient  bleaching.  Sometimes  a  iiew  mor- 
_dliit  is  also  applied  to  soine  of  the  madder  coloursj  In  oouse^uonce  sf 
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trkich,  thej  receive  a  new  permfttient  colour  frofn  the  bark.  After  ^ 
lift  Meachmg,  new  colours  may  be  addetl  by  metnt  of  the  indigo  ti^uor. 
The  foliowir^  table  wUl  t^ve  ati  idea  oC  the  colours  which  may  be  ^en 
to  cotton  by  llie»e  eonn»licated  i^ - 


L  Madder  Pye. 


Red. 
BrowQ»  black. 


Acetit*r  of  itlutntnej 

Iron, 

diluted. 

Both,  mixed,  Purpk. 

U,    Bark  Dy€, 
Aoetite  ol  alumine.  Yellow. 

-  iron,  Dore,  drak 

Lilac  and  acetite  of  alumitie,  OtiTe. 

Red  and  acetite  of  alumtne,  Orauge. 

IIL  Indigo  Ifye. 
IndigOp  Blue. 

Indigo  and  yellow,  Gratik 

Thui,  no  lefls  than  twelve  coJourt  may  be  made  to  appear  together  hi 
Itbe  laTne  prints  by  these  different  proceaiea. 

I  If  it  was  pouible  to  procure  colours  sufficiently  permanent,  by  apply- 
ling  them,  at  once,  to  the  cloth  by  the  block  or  the  pencil,  as  is  the  caie 
'with  the  mordants  ;  the  art  of  cilico-prtnting  wmild  be  brought  to  tlie 
greatett  possible  simpbcity :  but  at  present,  this  can  only  be  done  in 
one  caae,  that  of  indigo ;  eTcry  other  colour  requires  dyeing,  Coinpo* 
sitions,  indeed,  may  be  made»  by  preriousty  combining  tKe  dye-ttuff  and 
the  mordants.  Thus  ffeUow  may  be  applied  at  once,  by  employing  a 
mixture  of  the  infusion  of  quercitron  bars  and  acetite  of  alumtne ;  red, 
by  mixing  the  same  mordant  with  the  decoction  of  a] u mine,  and  to  on. 
The  colours  applied  in  this  way  are,  unfortunately,  far  inferior  in  per- 
manency to  those  produced  when  the  mordant  is  previously  combmed 
with  the  cloth,  and  the  dye  ttuff  afterwards  applietl  separately.  In  this 
way  are  applied  almost  all  the  fugitive  colours  of  callicoes,  which  wash- 
hig,  or  creti  exposure  to  the  air,  destroys.  As  the  applrcatiofi  of  ooUmrs, 
In  this  way,  cannot  always  be  avoided  by  callico-printem,  every  method 
of  rendering  them  more  permanent,  is  ati  object  of  importance. 

CoLfwaiae  or  Paraa  Hamciwcs, 

There  are  three  methods  of  effecting  this*  The  first  by  printing 
the  colours  *  the  second  bj  ueitig  the  stenci! ;  and  the  third  by  laying 
them  on  with  a  pencil,  as  m  other  kinds  of  painting. 


DCCCXIV. 
PmiNTlKG   THE    CoLOUftS. 


When  the  colours  are  laid  on  by  printing,  the  impression 
is  made  by  wooden  prints,  whinh  are  cut  in  such  a  manner, 
that  the  figure  to  be  expressed  is  made  to  project  from  the 
,  by  cutting  away  all  the  other  part ;  and  this,  beinjg 
with   the  colours  properly  tempered  (by  letting  it 
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genUy  down  on  the  block  on  which  the  colour  is  previously 
spread,)  convey^*  it  to  the  ground  of  the  paper,  on  which 
it  is  made  to  fall  forcibly  By  means  of  its  weight,  and  by 
the  i^fTort  of  the  arm  of  the  person  who  use«  the  print. 
There  must  be  as  many  separate  prints  as  there  are  colours 
to  be  printed-  But  where  there  are  more  than  one,  great 
care  must  be  taken,  after  the  first,  to  let  the  print  fall  exactly 
on  the  same  part  of  the  paper  a?  that  which  wer^t  before; 
otherwise,  the  figure  of  the  design  would  be  brought  into 
ir regularity  and  confusion. 

DCCCXV. 

Stencilling. 

On  common  pii|xr  of  tow  pric«,  H  is  usual  to  piinl  only 
the  outlines^  and  lay  on  the  rest  of  the  oolourw  by  Stencilling, 
which  saves  the  expence  oft  outling  iBOJre  prints,  and  con 
be  practised  by  common  workmen,  a»  it  does  not  require  tlie 
great  care  ana  dexterity  necesaary  to  the  use  of  the  j^everal 
prints.  Tlie  manner  of  stencilling  the  colours  is  this;  The 
figure,  which  all  the  parts  of  any  particular  colour  make  in 
the  design  to  be  p;Mnted,  is  to  be  etit  out  in  a  piece  of  tin* 
ned  iron,  thin  leather,  or  oil-^Ioth  j  theae  pieces  are  called 
stencils ;  and  being  laid  flat  on  the  sheets  oC  paper  to  be 
printed,  spread  oo  a  table  or  BiuWt  are  to  be  ruobed  over 
with  the  colour,  properly  tempered,  by  means  of  a  large 
brush,  rhe  colour  passnjg  over  the  whole,  is  consequently 
.spread  on  those  parts  of  the  paper  where  tlie  tin,  cloth,  or  lea- 
iiier  ia  cut  away,  and  f^ive  tRe  same  effetit  as  if  laid  on  by  a 
prinu  'J 'his  is  J  never  tiieless^  only  practicable  in  parts  where 
there  are  only  detached  niasses  or  spots  of  colours ;  for  where 
there  are  small  continued  lines,  or  parts  that  run  one  into 
another,  il  is  difficult  to  preserve  the  connection  or  conti- 
nuity of  the  parts  of  the  cloth,  or  to  keep  the  smaller  cor- 
ners close  down  to  the  paper :  therefore,  in  sucli  eaacF, 
prints  are  preferable, 

O&termlions,  Stencillings  is,  indeed,  a  cheaper  melbmi  for  coarse  work 
tban  pnniing' ;  hut  without  iiucli  extruordiriHry  attention  ami  troui>le  si 
render  it  etjiially  dtfiicult  with  printing,  it  li  i^r  Jestt  bi?autifiit  itmI  ex- 
iict  in  the  effect.  For,  the  oulliife  of  the  Si|>ots  of  colour  wants  that 
iharpiit'ss  and  r^guhtrily  that  are  given  by  prints;  beside^*  the  frequent 
extralinL^atimhs,  or  tltTiatjatifi  from  the  Just  fiK^^re,  which  happen  by 
the  niisplacing  of  the  staiclJi,  or  ihifliitg  the  place  of  lliem,  during  the 
operation. 
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nish  on  the  paper,  and  having  afterwards  printed  the  dejU|^ 
of  the  flock  in  varnisbj  in  the  same  manner  as  for  the 
true;  instead  of  the  flock,  some  pigment,  or  dry  colour, 
of  the  same  hue  with  the  flock  required  by  tlie  design,  (but 
somewhat  of  a  darker  shade,)  being  well  powdered,  is  strew- 
ed on  the  printed  varnish,  and  produces  nearly  the  tame 
appearance. 

Ohitrvations.  A  Mr,  Middleton  commynicated  some  improireinetitf 
in  the  printiog  of  paper-hangings^  to  the  Swiety  of  Arts,  They  arc 
intendea  to  facilitate  the  convey ance  of  the  pap«r  over  the  prtnting- 
table^  and  to  give  a  greater  pressure  than  ukuaf  to  the  block,  when  piint* 
ing  dark  grounds. 

To  facimate  the  conveyance  of  the  paper,  two  corda  S6  leet  long,  are 
stretched  from  the  printer's  table^  to  tne  other  enil  of  the  room,  through 
rir^,  where  they  are  kept  tight  by  a  weight  appended  to  their  extremi- 
ticA.  The  paper  to  be  prmted  b  rolled  up  on  a  wooden  roller  at  on« 
aide  of  the  table^  and  Jta  end  ts  brought  across  the  table »  and  fastened 
between  two  flat  ledges  that  are  connected  at  one  end  by  a  hinge,  and 
at  the  other  by  a  sliding  ring ;  these  ledget  slide  alortg  the  two  cords  on 
pulliea  pliioed  at  each  end  of  them«  and  seive  to  draw  forward  the  paper 
as  it  is  printed :  from  the  middle  of  these  ledgee^  a  cord  proceeds  to  the 
end  of  the  room,  between  the  other  two  cords,  where  it  passes  over  a 
pulley,  and  thence  returns  to  a  roller  under  the  table.  The  drde  of  this 
roller  extends  beyond  the  table;  and  there,  has  a  wheel  fastened  to  it, 
Irom  which  project  three  pins,  sach  about  four  inches  long^  by  pressing 
Ofi  which  witn  the  foot,  the  wheel  is  turned  round,  and  with  it  the  roller  ; 
by  means  of  which,  the  paper  Is  drawn  forward  on  the  corda  for  a  space 
corresponding  with  the  distance  between  the  pins  in  the  wheel. 

The  contrivance  for  giving  an  extraordinary  pressure  to  the  block, 
consists  of  a  long  and  a  short  level,  projecting  from  one  side  of  an  axle, 
placed  over  head,  ahnve  the  printers  table  ;  which  levers  and  the  mat- 
ters supported  by  them,  arc  nalanced  by  a  weight  appended  to  an  arm 
which  proceeds  m)m  the  other  side  of  the  ax!e.  From  the  long  lever  a 
cord  falls  to  the  ground,  where  a  treadle  is  attached  to  it :  a  long  pole 
b  jointed  to  the  end  of  the  short  lever,^ — descends  from  it  directly  over 
the  place  of  the  block,  on  which  it  is  tnade  to  press,  by  standing  on 
the  treadle  whenever  it  is  thought  prop^r^ — and  is  put  out  of  the  way 
when  not  wanted,  by  placing  the  end  of  it  behind  n  piece  of  wood,  which 
prqjects  upwards,  firom  the  back  of  the  table,  for  that  purpose. 

£MCAt7tTtC  Pai»fTI»JC* 

Thli  it  an  art  upon  which  the  ancients  highly  prided  thennselves :  it 
oonsiata  in  fixing  by  fire  the  colours  made  use  of  by  the  artist,  who  em* 
ployed  wax  to  give  them  a  gloss,  and  preserve  tliem  from  being  injured 
oy  the  air. 

This  ancient  art,  after  having  been  long  bst,  was  restored  by  Count 
Caylus,  a  member  of  the  Academy  of  Inscriptions  in  France  ;  and  the 
method  of  painting  in  wax  was  announced  to  the  Academy  of  Painting 
and  Belles  Lettres,  in  the  year  1753  ;  though  M.  Bachelipr,  the  author 
of  a  treatiw?  De  rHistoire  &  du  Secret  de  la  Peinture  en  Cire,  had  actu- 
ally painted  a  pictura  in  wax  in  17*9;   and  he  wa^  the  first  who  cono« 
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applied  to  dolh  or  paper^  through  the  lulisuiic*  of  which  the  wai  mmj 
pais;  but  in  wood,  stone,  metals^  or  plaiter,  the  method  of  Cotitit 
Cajlus  muat  be  obterved. 

©cccxvtn. 

Method  of   foehikg  Gkockds  foe  Paintikg  with 

Crayons  ;  arid  offing'  ihese^  an  feeU  as  Water-coioufs, 

On  the  unwaxcd  side  of  a  Jinen  cloth,  stretched  anii 
waxed  as  before,  lay  an  even  and  thick  coat  of  the  n>lour 
proper  for  the  ground  ;  having  prepared  this  colour  by  mix- 
ing some  pro|>er  pigment  with  an  etj^uai  quantity  of  chalk; 
and  teini>ering  them  with  water, 
bring  the  picture  lo  the  fire  that 


through  tne  cloth,  and  fix    the 


\Vhen 
the 


dry, 


the  colour  is 
wax  may  melt,  pass 
ground.  An  additional 
quantity  of  wax  may  be  applied  to  the  back  part  of  the 
picture,  if  that  which  was  first  rubbed  on,  sliouJd  not  be  suf- 
ficient for  the  body  of  colour ;  but  as  this  must  be  laid  on 
without  heat  J  the  wax  should  be  dissolved  in  oil  of  turpen- 
tine, and  applied  with  a  brush,  and  the  canvas  be  again 
exposed  to  the  fire,  that  tlie  fresh  supply  of  wax  should 
pass  through  the  cloth,  and  be  absorbed  by  the  colour;  and 
thus  a  firm  and  good  body  will  be  formed  for  working  on, 
with  the  crayons*  If  cloth  and  pajier  are  joined  logctlier, 
the  cloth  must  he  first  fixefl  to  the  straining  frame,  and  then 
the  paper  must  be  pasted  to  it  with  a  composition  of  jmste 
made  of  wh eaten  flour,  or  starch,  and  water,  and  about 
a  twelfth  part  of  its  weight  of  common  turpentine.  The 
turpentine  must  be  added  to  the  paste  when  it  is  almost 
sutticiently  boiled;  the  composition  ts  to  be  well  stirred,  and 
left  to  simmer  over  the  fire  for  five  or  six  minutes.  Let  wax 
be  dissolved  in  oi!  of  turpentine  to  tlie  consistence  of  a  tliin 
paste  ;  an^i  when  the  cloth  and  jiaper  are  dry,  let  them  be 
neld  near  a  fire ;  and  with  a  brush  lay  a  coat  of  the  wax 
and  turpentine  on  both  sides  of  the  joined  cloth  and  paper, 
to  such  a  d^'gree  of  thickness,  that  Ijoth  eurface^  may  shine 
throughout,  without  any  appearance  of  dull  spots.  Then 
expose  the  cloth  to  the  fire,  or  to  the  sun;  by  which  means  the 
oil  will  evaporate,  and  the  wax  become  solid,  and  be  fit  to 
receive  any  composition  of  colour  proper  for  a  ground;  which 
is  to  be  laid  on  as  above  directea,  in  the  case  of  cloth  with- 
I  out  paper. 

^M  (MuserwiiioH*.    Almoit  alt  the  colours  ihski  are  used  in  oiUpairtting,  may 
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brown  lif^ht  pmk^  m\d  unbumt  terra  di  sienna  ;  becauae  Uwi€p  on 
count  of  tbeir  gummy  or  stonj  texture,  wiU  not  admit  fuch  a  tc' 
with  the  wax^  as  will  properly  fix  them  :  but  oUier  colotin  which  t 
t»e  admiHed  in  oil-painting,  aa  red  lead,  red  orpimetit,  cryaWa  of  ver^ 
iWgrln,  and  red  precipitate  of  mercury,  may  be  used  here.  The  crayocu 
used  in  encaustic  painting  are  the  same  with  those  ujetl  in  the  commofi 
way  of  crayon  painting,  excepting  those  that  in  their  composition  are 
too  tenacious*  The  method  of  usinj^  them  is  the  same  ijt  both  cam. 
The  encaustic  painting  has  many  peculiar  advantages:  though  the 
colours  have  not  the  natural  varnifh  or  shining  which  they  acquire  with 
oil ;  ibey  hore  all  the  strength  of  paintings  In  oil,  and  all  the  airiness  of 
water  colours,  without  partaking  of  the  apparent  character  or  defieets  of 
either ;  they  may  be  looked  at  in  any  light  and  in  any  situatioci^  witii* 
out  any  false  fi^lare :  the  colours  are  linn  and  will  bear  washing ;  and  a 
picture,  after  havinc  been  smoked,  and  ill  en  exposed  to  the  dew,  becooxi 
as  clean  as  if  it  had  been  but  just  painted.  It  may  also  be  retouched 
at  pleasure^  without  any  detriment  to  the  colours ;  for  the  new  oolourt 
wiU  unite  with  the  old  ones,  without  spots,  a»  if  the  caae  in  common 
size  painting :  nor  is  it  necessary  to  rub  the  places  to  be  retouched  with 
oil  as  in  oil  pictures  ;  neither  is  it  liable  to  cracky  but  if  easily  repaired,  if 
it  «houk!  chance  to  suffer  any  injury.  The  duration  of  thi«  pAinting  ja 
also  a  very  material  adv.mtiigi' ;  tlie  colon  r?)  are  not  liable  to  fade  and 
change  ;  no  damp  can  affect  thi*in,  nor  any  corrosive  substance  injure 
them  ;  nor  can  the  colnurfoU  oir  iii  shtvern  from  the  canvas.  Howervr, 
notwithstanding  all  these  aerd  other  advantages,  enumerated  by  the  abbe 
Maizeat  and  M.  Muntz,  this  art  has  not  yet  been  much  practised. 
Many  of  these  properties  belang  to  a  much  higher  speciea  of  encaustic 

i tainting,  afterwards  dincoirered  iti  England,  ihe  rolcurs  of  whidi  are 
ixefl  by  a  very  intense  heat ;  nor  afe  the  colours  or  grounds,  on  which 
they  are  laid^  liable  to  t>e  dissolved  or  corroded  by  any  chemical  tnefi* 
fltruum  ;  nor,  like  the  glassy  colours  of  enamel,  to  run  out  of  the  draw- 
ing on  the  fire.  Thiii  method  h  described  in  the  second  part  of  the 
49th  volume  of  the  Pliilosophical  Transaction?. 

DCCCXIX* 

KNCAU^tic  Painting^  as  pbactised  in  England. 

Not  with  standing  the  ingenuity  of  the  above  openitioniil 
we  find  the  aot-ient,  or  some  similar  metJiod  of  painting 
in  wax,  remained  a  desideratum  upwanls  of  twenty-five 
yean;  and  till|  in  1787,  a  metho<1  wai  comiTiunicated  to 
the  Society  of  Arts,  by  Miss  Greenland,  The  cround  of 
bcr  information  she  receivcni  at  Florence,  through  the  itc- 
qiMunUnce  of  an  amateur  of  painimg,  who  procured  her  the 
artMfedion  of  seeing  some  paintings  in  the  ancient  Gredan 
nMe,  executed  by  Signora  Parenti,  a  professor  of  that  place, 
«W  hid  been  instructed  by  a  Jesuit  at  Pavia,  the  perN7n 
^hevttde  tlic  farthest  discoveries  in  that  art  Miss  Greed- 
BftiiiefKlf  knowing  that  she  was  very  fond  oi*  paintingt 
^mati  ber  what  ^ere  the  materials  the  paintress  usecT, 
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Uit  could  not  tell  her  the  proportions  of  the  compod^ition ; 
how-everj  from  her  anxiely  to  succeed  in  such  an  acquisi* 
tiofi,  she  made  various  experiments ;  and  at  last  obtained 
sucii  a  KufRcient  knowledge  of  the  quantitit's  of  the  different 
ingredients,  as  tu  begin,  and  finish  a  picture,  which  she  af* 
terwards  preienlcd  to  the  society  for  tneir  inspection. 

Her  methixl  is  as  follows.  "  Take  an  ounce  of  white  wax, 
and  the  same  weight  of  gum  mastich  powdered.  Put  the 
wax  in  a  glazetl  earthen  vessel  over  a  very  slow  fire ;  and 
when  it  is  quite  dissolved,  strew  in  the  mastich,  a  little  at 
a  time;  stirring  the  wax  continually,  until  the  whole  quantity 
of  gurn  is  perfectly  melted  and  incorporated.  Then  throw 
tlie  paste  into  cold  water,  and  when  it  is  hard,  take  it  out, 
wipe  it  dry,  and  beat  it  in  a  Wedge  wixxl's  mortar;  observ- 
ing to  pound  it  at  first  in  a  linen  cloth  to  absorb  isonie 
drops  ol  water  that  will  remain  in  the  paste  :  these  would  pre- 
vent the  possibility  of  reducino;  it  to  a  powder,  which  must 
be  so  fine  as  to  pass  through  a  thick  gauze.  It  should 
be  poundetl  in  a  cold  place,  and  but  a  little  at  a  time ;  as 
after  long  beating,  the  friction  will,  in  a  degree,  soften  the  wax 
and  gum,  and  instead  of  tJie'u-  becoming  a  powder  they  will 
return  to  a  paste, 

**  Make  strong  mxm  arable  water,  anrf  when  you  painty 
take  a  little  of  tne  fK>wder,  some  colour,  and  mix  them 
together  with  the  gum  water.  Light  colours  require  but  a 
small  quantity  of  me  powder,  but  more  of  it  must  be  put 
in  proportion  to  the  body  and  darkness  of  the  colours.  For 
black  there  should  be  almost  a^  much  of  the  pow^der  as  of 
colour. 

"  Having  mixed  the  colours,  and  no  more  than  can  be 
used  before  they  grow  dry ;  paint  with  clear  water,  (as  is 
practised  in  painting  with  water  colours,)  a  ground  on  the 
wood,  iirst  pointed  of  some  proper  colour  prepared  in 
the  same  manner  as  is  describ€^d  for  the  picture ;  walnut- 
tree  and  oak  are  the  sorts  of  wood  commonly  made  use  of 
in  Italy  for  this  purpose.  The  painting  should  be  very 
highly  finished ;  otherwise,  when  varnished,  the  tints  will 
not  appear  united, 

*^  U  hen  the  pamting  is  quite  dry,  with  rather  a  hard 
brush,  passing  it  one  way,  varnish  it  with  white  wax :  this 
is  kept  nR'lted  in  an  earthen  vcsst-l,  over  a  very  slow  fire 
till  the  picture  is  varnished ,  taking  great  care  that  the  wax 
does  not  boiL     Afterwards  bold  the  picture  lx*fore  a  fire, 
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mem  ciwmgh  tp  mA  the  wax,  but  not  to  make  it  run ; 
mimM  Am  wwnitk  n  entcrriT  cold  and  hard,  rub  it  ^ 
villi  m  ftMum^  ckicli.  Sbould  the  Tarnish  Mister,  warm 
firtype  again  Terj  dowlj,  and  the  bubUes  will  sul 
Wlmi  the  picture  is  dirtj^  it  need  only  be  washed  with  i 


TbeopCDioo  fircn  bj  the  lociety  upon  tbe  mbore« ' 
llMl^  **llie  OMihod  wmAt  me  of  by  Miit  Orcenland  provides  aj^mimt  t 
IneaBvenianea  ;  and  die  brflfiancf  of  the  coJours  in  the  picture  i 
bf  httf  and  dUilcd  to  the  mxxtWf  fullj  jujtified  the  opbioo,  tJ 
ait  of  paintiBf  m  vas,  as  dbore  detcrihed,  ht^y  merited  ihe  rev 
of  a  fold  palkt,  ?otcd  to  her  on  this  occasion. 

DCCCXX. 

Anotmeji  Mbthod. 

Another  Iadjr»  Mr«.  C.  J.   Hooker,  of  Rotlingdean, 
Brixton,  laid  before  the  Society  of  i^rts,  in  1807,  the  foi 
lowing  method  of  preparing  and  applying  a  composition  fa 
painting  in  imitation  of  the  ancient  encauftic  painting. 

**  Put  into  a  glazed  earthen  vessel  four  ounces  and  a  half 
of  gum  arable,  and  eight  ounces  (or  half  a  pint  wine  mea-^l 
sure)  of  cold  spring  water  ;  when  the  gum  is  dissolved,  stif 
in  aeven  ounces  of  gum-niaslidi,  which  lias  been  washed^ 
dried,  picked,  and  beaten  fine.  Set  the  earthen  vessel  con- 
taining the  gum-water,  and  gum-mastich,  over  a  slow  fire;.! 
oontmuallv  stirring  and  beating  them  hard  with  a  spoon, 
order  to  dissolve  the  gym-mastich  .  when  sufficiently  boilc 
it  will  no  longer  appear  transparent,  but  will  become  opaqu 
and  stiff  Fike  a  paste.     As  f^oon  as  this  is  the  case,  and 

£m*water  and  maslich  are  quite  boiling,  without , 
rm  off  the  fire,  add  five:  ounces  of  white  wax,  broken  int 
fmall  pieces,  stirring  and  beating  the  different  ingredtenC 
together,  till  the  wax  is  perfectly  melted,  and  has  boiled.] 
Tnen  take  the  composition  off  the  fire,  as  boiling  it  long 
llian  necessary,  would  only  harden  the  wax,  and  prevent  it 
vixing  so  well  after  wards  with  water*  When  taken  off  i 
§gt^  and  in  the  glazed  earthen  vessel,  it  should  be  beat 
vldlsl  bi>t,  but  not  boiling 
)iov  mix  with  it,  by  degrees,  a  pint  (wine  measure)  of  oolq 
I  water,  then  strain  the  composition,  (as  some  dirt  will 
t  of  the  gum'inastich,^  and  put  it  into  bottles:  th 
I,  if  properly  maile»  should  be  like  a  cream,  and 
\  when  mixed  with  it  should  be  as  smooth  as  oil 
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The  melhod  of  using  it,  is,  to  mix  with  the  composition  upon 

an  earthen  pallet,  such  colours,  i^  powder,  as  are  usecf  in 
painting  witli  oil ;  and  such  a  quantity  of  the  composition  is  to 
fee  mixed  with  the  colours^  as  to  render  them  of  the  usual  con- 
sistency of  oil  colours  ;  then  paint  with  clear  water*  The 
colours,  when  mixed  with  the  composition,  may  be  laid  on, 
either  thick  or  thin,  as  may  best  suit  the  subject ;  on  which 
account,  this  composition  is  very  advantageous,  where  any 
particular  transparency  of  colouring  is  required ;  but  in  most 
cases  it  answers  best,  if  the  colours  be  laid  on  thick,  and 
they  require  the  same  use  of  the  brush  as  in  painting  with 
body  colours,  and  the  same  brushes  as  are  used  in  oil  painting. 
The  colours,  if  grown  dry,  when  mixed  with  the  composi- 
tion, nrav  he  used  by  putting  a  little  clear  water  over  them; 
but  it  is  less  trouble  to  put  some  water  when  the  colours  are 
observed  to  be  growing  dry. 

In  painting  with  this  composition  the  colours  blend 
without  difficulty  when  wet ;  and  even  when  dry^  the  tints 
may  easily  be  united  by  mf  ans  of  a  brush  and  a  very  small 
quantity  of  clear  water.  When  the  painting  is  finished,  put 
some  wnite  wax  into  a  glared  earthen  vessel  over  a  slow  fire, 
and  when  melted,  but  not  boiling,  with  a  hard  brush  cover 
the  painting  with  the  wax.  When  cold  take  a  moderately 
hot  iron,  such  as  is  useil  for  ironing  linen,  and  so  cold  as 
not  to  hiss  if  toucheil  with  any  thing  wet,  and  draw  it  lightly 
over  the  wax.  The  painting  will  appear  as  if  under  a  eloudf, 
till  the  wax  is  perfectly  coM ;  but  if,  when  so,  the  painting 
should  not  appear  sufliciently  clear,  it  may  be  held  before 
the  fire,  so  tar  from  it  as  to  melt  the  wax  but  slowly ;  or 
the  wax  may  be  melted  by  holding  a  hot  poker  at  such  a 
distance  as  to  melt  it  gently ;  especially  such   parts  of  the 

J)icture  as  should  not  appear  sumciently  transparent  or  brit- 
iant:  for  the  ofiener  neat  is  applied  to  the  picture,  the 
greater  will  be  the  transpajency  and  brilliancy  of  colouring ; 
but  the  contrary  effect  would  be  produced  it  too  sudden  or 
too  great  a  degree  of  heat  was  applied,  or  for  too  long  a 
time ;  as  it  would  draw  tlie  wax  too  much  to  the  surface,  and 
might  likewise  crack  the  paint.  Should  the  coat  of  wax» 
put  over  the  painting  when  finished >  appear  in  any  part  un- 
even, it  may  be  renicdied  by  drawrng  a  moderately  not  iron 
over  it  again,  as  before  mentioned,  or  even  by  scraping  the 
wax  with  a  knife :  and  should  the  wax,  by  too  great,  or  ^  too 
lung  an  application  of  heat,  form  into  bubbles  at  particulaj- 
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iJinri  — br  mivix^  a  poker  heated,  or  even  a  tobacco-pp 
iBHle  hc/Lf  the  Dul>ble9  would  subside ;  or  such  defects  majr  I 
be  mao^ed  bj  drawing  any  thine  hard  over  ifae  wax,  whka  | 
would  close  axnr  small  cavidet.  When  the  picture  is  cold^  ^ 
rub  it  with  a  ime  linen  doth. 

Qktit  >«li<m,  Mndofi  m^  he  executed  m  tkif  roaniief ^  upon  wood 
(im  haviiif  pteem  of  wood  let  in  behind^  acron  the  grain  of  wood«  ta 
mvent  \U  warping)  caoTM,  card,  or  plaster  of  Pahs.  The  plaster  of 
Wris  requires  oo  other  preparatioo  than  mixing  some  fine  plaifler  of 
Pans  in  powder,  with  mne  eold  water,  to  the  thickneai  of  a  cream ; 
tlieii  pot  H  on  a  lootcing-^aii,  hartnf  first  made  a  frame  of  bees- wax  of 
tliafiprai  and  thkkncai  required ;  when  dry  take  it  oC  and  there  wit[  be  a 
Tcrv  annwnh  sur^Me  to  paint  upon.  Wood  and  oonvas  are  1je«t  corer«d 
with  aonie  mj  tiot  mixed  with  the  same  compositioQ  of  gum-arabic, 
fwn^maaiOaht  and  wax ;  and  with  the  same  sort  of  colours  aaoeforc  met>. 
IMHied,  before  the  desb^ti  is  begun,  w  order  to  corer  the  grain  of  the 
vrood*  or  the  threads  of  the  caoraa.  Paintingt  maj  also  be  done  in  the  * 
same  maniter  with  only  gum*water  and  gum-masikh,  prepared  in  the 
Stfne  way  as  the  maatich  aad  wax ;  but  instead  of  putting  seren  ounces 
df  masikh,  and  when  boiEiif ,  adding  fire  ounces  of  wax  ;  mix  tvreire 
ourtcei  of  giim-oiastiGfa  with  the  gum- water,  prepared  as  before  mcn- 
tiofied«  Before  it  b  put  on  the  nre,  and  wtien  sufficienUy  boiJed  and 
beaten,  and  is  a  little  cnld,  stir  in  by  degrees  twelve  ounces,  or  three 
quarters  of  a  pint  of  cold  sprir^  watn,  and  afterwards  strain  it. 

TaAKsrAaaifciia. 

The  effect  of  this  kind  of  drawing,  (though  by  no  means  a  modem 
itivenliofi,)  is  rery  pleasing,  if  managed  with  judgment*  i^&rticularly  iu 
fire,  and  moonltghU;  where  brilliancy  of  light,  and  strength  of  shade,  are 
so  very  desirable. 

The  rery  great  expence  attending  the  purchase  of  stained-glass,  and  , 
the  risk  ot  Iteeping  it  secure  from  accident,  almost  precludes  the  use  of  { 
U  in  omameiittiig  room:}-   but  transpareiici^  form  a  substitute  nearly 
equal,  and  at  a  ^ery  small  expence* 


DCCCXXU 

Abt  of  making  Transparent  Paiktikgs. 

The  paper  must  be  fixed  in  a  straining-frame,  in  order  j 
to  place  it  between  the  eye  and  the  light,  when  ret^uinxL 
After  tracing  the  design^  the  colours  must  be  laid  on,  in 
the  usual  method  of  stained  drawings.  When  the  tints  are 
p»t  in,  place  the  picture  against  ine  window,  on  a  pane  of 
«faBS  iratned  for  the  purpose,  and  begin  to  strengthen  the 
jhadpors  with  Indian  ink,  or  ivith  colours,  according  a«  the 
f&el  requires ;  laying  the  colours  sometimes  on  both  sides  of 
^  pp^  to  give  ^eater  force  and  depth  of  colour.  The 
^  «nclM»  fior  ^vmg  final  atrengih  to  shadows  and  formi;. 
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kte  to  be  done  with  ivory-b!ack,  or  lamp-bkckj  prepared 
with  mim- water ;  m  *there  is  no  pigmeftt  so  opaque,  and 
capable  of  giving  st length  and  decision. 

When  the  drawing  is  finished,  and  every  part  has  got  its 
depth  of  colour  and  brilliancy,  being  perfectly  dry,  touch 
Tcry  ca.refully  with  spirits  of  turpentine,  on  both  sides,  those 
parts  which  are  to  be  the  brightest,  such  as  tlie  moon  and 
fire;  and  those  parts  requiring  less  brightness,  only  on  one 
«de.  Then  lay  on  immediately,  with  a  pencil,  a  varnish, 
made  by  diftsolving  one  ounce  of  Canada  iMlsam  in  an  equal 
quantity  of  spirit  of  turpentine.  Be  cautious  with  the  var- 
nish, as  it  is  apt  to  spread.  When  the  varnish  is  dry,  tinge 
the  flame  with  red-lead  and  gamboge,  slightly  touching  the 
smoke  next  the  flame  *  the  moon  must  not  De  tinted  with 
colour. 

Obterpaiions.  Mucti  depends  upon  the  choice  of  the  subject ;  and 
none  is  so  ndmirabty  adapted  to  this  spt'ci«s  of  effect,  as  the  glooiny 
Gothic  ruin,  whose  antk^ue  towers  and  pointed  turrets  finely  contrast 
their  dark  baUlementt  with  1  he  pale  jel  britliant  moon.  The  effect  of 
rays  passing  through  the  ruined  windows,  half  choked  with  '\vy ;  or  of 
&  fire  amon^  the  clustering  pillars  and  broken  nnonuments  of  the  choir» 
round  which  are  figures  of  banditti,  or  others,  whose  haggard  faces 
catch  the  reflecting-  light ;  afford  a  peculiarity  of  effect  not  to  be 
equalled  in  any  oiher  speciett  of  painting.  Internal  views  of  cathedrals 
also,  where  windows  of  stained  glass  are  introduced,  hav^e  a  beautiful 
effect. 

The  great  point  to  Iw  attained  h,  a  happy  coincidence  between  the 
subject  and  the  effect  prociuced.  The  fine  light  should  not  be  loo  near 
the  moon,  as  its  glare  would  tend  to  injure  her  paie  silver  light ;  those 
parts  which  are  not  interesting^  should  be  kept  m  an  undistinguishahte 
gloom  ;  and  where  the  principal  light  is,  they  should  he  marked  with 
precision.  Groups  of  figures  should  be  well  contrasted ;  those  in  sha- 
dow crossing  those  that  are  in  light,  by  which  means  the  opposition  of 
light  against  shade  is  effected^ 

Paintino  ok  Glass. 

The  ancient  mode  of  painting  on  elans  was  7erj  simple :  it  consisted 
in  the  mere  arrangement  of  pieces  of  glas8>  of  different  colours,  in  some 
sort  of  symmetry;  and  constituted  what  is  now  called  Mosaic  work- 
in  process  of  time  more  regular  designs  were  attempted,  and  figures 
were  represented,  heightened  with  all  their  ihades ;  still  the  ancients  pro- 
ceeded no  farther  than  the  contours  of  the  figur^^s,  in  black,  with  waiter 
colours;  and  etched  the  ilrapcrie*,  after  the  same  manner,  on  glasses  of 
the  colour  of  the  object  they  designed  to  paint.  For  carnation  they  used 
glass  of  a  bright  red  colour ;  and  upon  this  tJiey  drew  Uie  princi|ial  linea- 
ments of  the  face,  &c.  with  black.  At  length,  the  taste  for  this  sort  of 
painting  improving  considerably,  and  the  art  being  found  applicable  to  the 
adorning  of  churches,  palaceii,  ^c.  they  found  out  means  of  incorporating 
the  colours  in  the  g\us  itself,  by  beating  them  in  a  ire  to  a  proper  degree. 


mt^  CWnUKC  AHO  BLIUCXIM. 

hBnvintlaidopfheaJoun.  A  French  pdnUr  at  Haxwaies  It  nid 
ft  hm  gifCB  the  ilnl  noticNi  of  this  hnproiranent»  upoo  going  to  Eooae 
nder  the  pootifieBCe  of  JaKw  II ;  but  Albei*  Ikant,  and  Locw  of 
Leydfo,  were  the  fini  that  earned  it  to  anj-  peActioB.  Tbb  art,  how« 
fffcr,  hat  ftequcntlj  met  with  much*  interruptioli«  and  hat  aomeCbnee 
ben  ahnott  totall j  hut 

Dcccxxn. 

Black« 

The  oolouri  used  in  Painting  or  Staining  Glass  «ne  very 
different  from  thoae  uied  in  painting  either  in  water,  or  ofl 
colours.  For  Black,  take  scales  of  lion,  one  ounce ;  scales 
of  Copper,  one  oiuv»;  Jet,  half  an  oOnce:  reduce  them  to 
powder,  and  nnx  them. 

dcccxxiii. 
Blue. 

For  Blue,  take  powder  of  common-blue,  one  pound; 
Nitrate  of  Potass,  half  a  pound ;  mix  them,  sind  grind  then 
wrfl  together. 

dcccxxxv. 
Carkation. 

For  Carnation,  take  red  chalk,  eight  ounces;  iron  scales, 
and  litharge  of  silver,  of  each  two  ounces ;  gum-arabic,  half 
an  ounce ;  dissolve  in  water,  grind  altogether  for  half  an  hour 
till  stiff,  then  put  the  compound  in  a  glass  and  stir  it  weU, 
and  let  it  stana  for  fourteen  days. 

DCCCXXV.  N 

Green. 

For  Green,  take  red  lead,  one  pound ;  scales  of  copper, 
one  pound ;  and  flint,  Ave  pounds :  divide  them  into  three 
parts,  and  add  to  them  as  much  Nitrate  of  Potass ;  put  them 
yUhi  a  crucible,  and  melt  them  by  a  strong  fire ;  and  when 
iht  Biss  b  cold,   powder  it,   and  grind  it  on  a  slab  of 

dcccxxvi. 

Gold  Colour. 

l^QoHfnlmirj  take  Silver,  an  ounce ;  Antimony,  half  an 
them  in  a  crudble ;    then  pound  the  mass  to 
iitonacopper  jJate;    add  to  it  of  jeUow 
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ochre,  or  brick-dust  calclneil  again^  fifteen  ouncf^ ;  and  grind 
I  well  together  with  water 


them 


Dcccxxvrr. 

PURPLK. 


For  Purjile,  take  minium,  one  pound ;  brown  stone,  one 
pound;  white  flintj  five  pounds:  divide  them  into  three 
partt,  and  add  to  them  as  much  Nitrate  of  Potass  as  one  of 
the  parts;  calcine^  melt, and  grind  the  compound. 

Dcccxxvra. 

Rsa 

For  Red,  take  jet,  four  ounc^ ;  litharge  of  ailveri  two 
onnoci ;  red  chalk,  one  ounce ;  powder  th«m  fine,  and  mix 
them. 

DCCCXXIX. 

For  White,  uke  jet,  two  parts;  white  flint,  ground  on  tk 
glasfl  very  fine^  one  part:  mix  them. 

DCCCXJtX, 

Yellow. 

For  Yellow,  take  Spanish-brown »  ten  parts ;  Silver-leaf, 
one  part ;  Antimony,  half  a  part :  pat  all  into  a  crucibie,  and 
caldne  them  well. 

Observaiianj,  In  alt  the  windows  of  mncient  church rs,  &c*  there  ar« 
to  be  men  the  mo  it  bcatitifut  and  virid  cofoiirs  imaginable^  which  far 
exceed  any  of  tboic  used  by  die  moderns ;  not  so  muth  becaujie  the 
secret  of  inaking  those  colours  is  entirely  lost^  as  that  the  moderns  will 
not  go  lo  the  chargie  of  them,  nor  be  at  the  necessary  pAkis,  Those 
beauUfu]  works,  whicli  were  made  in  the  glass-housesi  were  of  two  kinds. 

In  u^mvf  the  colour  was  diffused  throughout  the  whole  substance  of  the 
glass.  In  others,  which  were  by  far  the  most  common,  the  c£»Iour  wai 
only  on  one  side,  scarcely  penetrating  within  the  lubstawcB  above  oi»e- 
third  of  a  line ;  this  how  evert  was  more  or  teas  according  to  the  naliira 

I  of  the  colour^  the  yellow  be'mg  always  found  lo  enter  the  deepest.  Thete 
last^  though  not  »o  strong  and  beaudful  as  the  fonneij  were  of  more  ad- 
ran  tage  to  the  workmen  ;  becausi^  on  the  same  flass^  though  already 
coloured^  they  could  shew  otlier  kinds  of  colours  where  there  was  occa- 
sion to  embroider  draperies,  enrich  them  with  fbliagts,  or  represent 
ornaments  of  gold,  silver,  &c 
In  order  to  this,  they  made  use  of  emery,  grinding  or  wearing  down 
the  surface  of  the  glass,  till  they  were  got  through  the  colour  to  the 
elcflf  glass.    Thia  done,  they  applied  the  proper  colours  on  tbe  other 
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^mm  tmamg  aad  miziQf  wilh  the  former,  when  they  cspOMd  tbe  glMnri 
to  1^  ire.    Wbm  the  omfttDeitts  were  to  appear  whiter  the  gjiam 
mif  hand  of  ttf  ooltnir  with  emerj^  without  tiii^^g  the  place  wtth  mj 
ptm^  it  al ;   and  this  was  the  inanner  bj  which  they  wrought  their 
%hlt  and  h^^ieningv  on  nil  kinds  of  colour. 
TW  firrt  thing  to  be  done,  in  order  to  painty  or  ftaln  glass  hi  the 


t  way,  »  to  design,  and  ereii  colour  the  whole  suhjecC  oa  paper, 
'i  Pieee*  of  giais  ai  are  cJear,  eren,  ind  onoalBt  ■>€ 
( «e  tet^ral  parliL     Proceed  to  dhicnbiite  thei 


^js;al«airi 
ifurai^  aodl 


wDpcr  m  11  , 

ittot  or  the  psper  It  It  dmw'n  on,  into  pieces  tuiuble  lo  dhooe  of  tfti  ' 
1  lakingcare  that  the  gl^Bea  may  join  in  the  conioura  of  Cht 
i  the  folds  of  the  draperiea  ;    that  tlie  cainatkiiu  aiid  mhtf  { 

DOT  paita  may  oot  be  impaired  by  the  lead  with  which  the  pieoa 
be  jdned  together.    The  distributioD  being  made»  mark  all  the  _ 
at  wcfl  aa  papen,  that  they  may  be  known  again :    which  dooeTap^  ] 
cfoy  pan  of  the  dedgn  upon  the  ^aas  intended  for  It ;  and  copy  ar 
Ummer  the  des^n  upon  this  glast  with  the  blt^  edour  diluted  m  gunH 
water,  by  tracing  wad  following  all  the  linet  and  itrokea  that  appear 
through  the  glait,  with  the  point  of  a  peticrl 

WSm  these  ttroket  are  well  dried,  which  will  be  in  about  two  daji* 
(the  work  being  only  in  black  and  white,)  give  it  a  slight  wash  oeer  i  ' ' 
uruie,  gum-arabic,  and  a  Utile  black  :  and  repeat  thij  sereral  tinaea, 
catdSng  af  the  ahadet  are  desired  to  be  heightened ;  with  this  precauttoii*  I 
aef«r  to  apoly  a  new  wash,  till  the  former  is  sufficiently  dried.  Thiij 
dooer  the  %hts  and  risings  are  given  by  nibbing  off  the  colour  in  tl 
nn^re  places  with  a' wooden  point,  or  by  the  handle  of  the  penefl. 

As  to  the  colours  above  mentiotied,  they  are  used  with  gum-wateTf  tli«| 
tame  as  in  painting  in  miniature  ;  taking  care  to  applv  them  lighily,  (ur  J 
fear  of  efiacmg  the  outlines  of  the  de^i^n;  or  even^  for  the  greater  securityfl 
to  apply  them  on  the  other  side  ;  especially  yellow,  which  is  very  per*] 
aidous  to  the  other  colours,  by  bleniling  therewith.  And  here  too^  «ii 
m  nieees  of  black  and  white,  particubr  regard  must  always  be  had,  nfl|j 
to  lay  colour  on  colour^  till  such  time  as  the  former  is  well  dried.  4 

When  the  painting  ot  all  the  pieces  U  finished^  they  are  carried  to  tha  ] 
imiirr  to  anneal,  or  to  bake  tiie  colours. 

Bccrxxxi. 

AUT  OF  TlKGEING  GlASS  OF  VARIOUS  CoLOURS. 

Glt«  is  tinged  of  various  colours  by  mixing  with  it,  while 
ii  fiiBOD,  Bome  of  the  mE^tallic  cjxides  ;    and  on  this  f  iroccss,,.! 
wA  oondiictedf  depends  the  formatiou  of  pastes,  or  factitioui  I 

Wim  gbts  it  formed  by  means  of  Oxide  of  Cobalt, 
GhSv  by  the  Oxtde  of  Iron  or  of  Copper. 
TiJh«  by  Oxide  of  Manganese. 

^^)^  a  mixture  of  the  Oxides  of  Copper  and  Iron, 

fiMk^  W  the  ptirple  Oxide  of  Gold. 

^gJl^W  dbe  Oxides  of  Arsenic  and  of  Zinc 

^%^a,bf  dK  Oxide  of  Silver^  and  by  combustible  bodies 
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DCCCXXXTt. 
To    M  A  K  f :    A  R 1 1  F  I  t'T  A  L    P  E  A  li  T.  •^, 

Take  the  blay,  or  blc^ak  fi«li,  which  is  very  common  in  the 
rivers  near  Lcjndon,  and  scrape  off  the  fine  bilvery  s^calei 
from  tlie  l>el!y»  Wash  and  rub  these  in  wnter.  Then  suf- 
fer this  water  to  settle,  and  a  sediment  will  be  found  of  an 
oily  consistence.  A  little  of  this  k  to  be  dropped  into  a 
hollow  glas«t  l>ead  of  a  bluish  tint,  and  shaken  aboul^  so  as 
to  cover  all  the  internal  surface.  After  this,  the  head  is 
filled  up  with  melted  white  wax,  to  gii^e  it  solidity  and 
weight. 

Enamellvnc 

The  .irl  of  enamdYmg  cnnsiiats  in  the  application  of  a  smooth  coating 
nf  vitr'fBett  matter  to  &  bright  p<»lifhed  metallic  surface.  It  isi,  there- 
fore, a.  kintl  of  Taniifh  m&de  of  gla^^  and  melted  upon  the  suh^tance  to 
which  it  i«  app{ieil|  afTordiog^  a  Que  uniform  rroimd  for  an  in  finite  7a- 
Tiiity  of  oPTiAmt'iitf  which  are  alio  fixed  on  by  heat. 

Tui*  get  I  era  I  priticiplei  on  which  enamelling  is  founded,  are^  on  the 
wholfj  rery  i^imple ;  hut,  perhap;*,  there  is  none  of  all  the  chemico^ 
mechanical  arts  which  requires,  tor  the  finer  parts,  a  greater  dejerr^^  "f 
practical  ^kill  and  dexterity,  and  of  patient  and  accurate  attention  to 
minyte  pro*^ssei»  The  concealnienl  observed  by  those  who  profesj^  this 
art,  Is  pi:«»por tinned  to  thedilBcuItj  of  acquirini;'  it;  the  chemist  must, 
therefore,  content  himself  with  the  general  principles  of  eniimelling,  and 
with  the  derad  of  thost  parliculara  that  are  commonly  known. 

Thongh  the  term  enamelling  (S  usually  confined  to  the  ornamental 
gUrJng  of  melallir  siirfaccs,  it  strictly  applies  to  the  glazing  of  pottery 
or  porcelain,  the  difference  being  only,  that  in  the  latter,  the  surface  is  of 
liaked  cby,  M'ith  regard  to  the  composition  of  coloured  enamela 
(which  are  all  tinged  by  dlHerent  metallic  oxides),  a  very  general  account 
of  the  suhattincts  used  will  suflice. 

The  only  metids  that  are  enamelled  are  gold  and  copper;  and  with 
the  latter  the  opaoue  enamels,  only,  are  used.  Where  the  enamel  b 
transparent  and  coloured,  the  metal  chosen  should  n^t  only  h&ve  its  sur- 
face unalterable,  when  fidly  rcd-hor,  but  also  be  in  no  degree  chemically 
altered  by  the  close  contact  of  melted  glass,  containing  an  abundance  of 
some  kind  of  metallic  oxide.  This  is  the  chief  reason  why  coloured  ena- 
iDellitig  on  silver  b  impracticable,  though  the  brilliance  of  its  surt^ce  b 
iK)t  impaired  by  mere  heat;  for,  if  an  enamel  made  pUow  with  oxide 
of  lead,  or  antimony,  be  laid  on  the  surface  of  bright  sdver,  and  be  kept 
melted  on  tt  for  a  certain  time,  the  sllrer  and  the  enamel  act  on  each 
otiier  to  power fidly,  tliat  the  colour  soou  changes  from  a  yellow  to  an 
orange,  and  lastly  to  a  dirty  olive.  Copper  is  equally  altered  by  the  co- 
iouned  enamels,  so  that  gold  is  the  otdy  metal  which  can  bear  the  long 
contact  of  the  coloured  glasses  at  a  full  red  heat,  without  being  altered 
by  them. 

I  I 


H&r  eoLOumrao  avd  blsachtno^' 

dcccxxxiii. 

Enamel  for  Dial-plates- 

The  umiplest  kind  of  enamel  is  that  fine  white  opaque 
glass,  which  is  applied  to  the  dial-plates  of  watches.  The 
jirocess  of  laying  on  which,  is  as  follows. 

A  piece  of  thin  sheet-copper,  hammered  to  the  requisite 
convexity,  is  first  accurately  cut  out,  a  hole  drilled  m  the 
middle  for  the  axis  of  the  hands,  and  both  the  surfaces  made 
perfectly  bright  with  a  brush. 

A  small  rim  is  then  made  round  the  circumference,  with  a 
tlun  brass  band  rising  a  little  above  the  level,  and  a  similar 
rim  round  the  margin  of  tlie  central  hole.     The  use  of  these 
is  to  confine  the  enamel  when  in  fusion,   and  to  keep  the 
edges  of  the  plate  quite  neat  and  even.    The  substance  of  the 
enamel  is  a  fine  white  opaque  glass;  this  is  bought  in  lump 
by  the  enamellers,  and  is  first  broken  down  with  aliammer, 
tnen  ground  to  a  powder  sufficiently  fine,  with  fiome  water, 
.in  an  agate  mortar ;  the  superfluous  water  being  then  poured 
off,  the  pulverized  enamel  remains  of  about  the  consistence 
of  wetted  sand,  and  is  spread  very  evenly  over  the  surface 
of  the  copper-plate.     In  most  enamellings,  and  especially 
on  this,  it  is  necessary  also  to  counter-enamel  the  under  con- 
cave surface  of  the  copper-plate,  to  prevent  its  being  drawn 
out  of  its  true  shape,  oy  the  unequal  shrinking  of  the  metal, 
and  enamel,  on  cooling.    For  this  kind  of  work,  the  counter- 
enamel  is  only  about  half  the  thickness  on  the  concave,  as  on 
the  convex  side.     For  flat  plates,  the  thickness  is  the  same 
on  both  6idei». 

The  plate,  covered  with  the  moist  enamel  powder,  is 
v/armed  and  thoroughly  dried,  then  gently  set  upon  a  thin 
earthen  ring,  that  supports  it  only  by  touching  the  outer  rim, 
and  put  gradually  into  the  red  hot  muflle  of  the  enameller  s 
furnace.  This  fumance  is  constructed  somewhat  like  the 
assay-furnace,  but  the  upper  part  alone  of  the  muffle  is  much 
heated,  and  some  peculiarities  are  observed  in  the  construc- 
tion, to  enable  the  artist  to  govern  the  fire  more  accurately. 
See  Plate  8. 

The  precise  degree  of  heat  to  be  given  here,  as  in  all  en- 
amelling,  is  that  at  which  the  particles  of  the  enamel  run  to* 
gether  into  an  uniform  pasty  consistence,  and  extend  them- 
selves evenly,  shewing  a  fine  polished  face ;  carefully  avoid- 
ing, on  the  other  hand,  so  great  a  heat  as  would  endanger  the 
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melting  of  the  thin  metalUc  plate.  When  the  enamel  is  thus 
seen  to  sweat  doum^  as  it  were,  to  an  uniform  glossy  glazing, 
the  piece  is  gradually  withdrawn  and  cooled,  otherwise  it 
would  fly  by  the  action  of  the  cold  air. 

occcxxxxr. 

Second  Coating  with  division  Mark*. 

A  second  coating  of  enamel  is  then  laid  on  and  fired  as 
before ;  but  this  time,  the  finest  powder  of  enamel  is  taken, 
or  that  which  remains  suspended  m  the  washings.  It  is  then 
ready  to  receive  the  figures  and  division  marks,  which  are 
made  of  a  black  enamel,  ground  in  an  agate  mortar,  to  a 
most  impalpable  powder,  worked  up,  on  a  pallet,  with  oil  of 
lavender,  and  laid  on  with  an  extremely  fine  hair  brush. 
The  plate  is  then  stoved  (o  evaporate  the  essential  oil,  and 
the  figure  is  burnt  in,  as  before.  Polishing  with  tripoli,  and 
minuter  parts  of  the  process,  need  not  be  liere  descnbed* 

Olturoations.  If  the  enamel  be  chipped  off  a  dial  nlate  (which  mny  be 
done  with  the  utmost  easte,  by  bendmg  it  backwards  and  forwards,  rh 
the  adhesion  between  the  metal  and  glazing  u  very  slight)  the  part  im- 
mediately in  contact  mih.  the  copper,  will  be  found  deeply  and  nearly 
uniformly  browned,  which  ihews  now  unfit  copper  alone  would  be  for 
the  transparent  enamels. 

The  regulation  of  the  fire  appears  to  be  the  most  difficult  of  all  the 
parts  of  this  nice  process,  parUcularly  in  the  fine  enamelling  of  gold  for 
ornamental  purposes,  for  designs,  miniatures,  and  the  like ;  where  three, 
four,  or  sometimes  five  separate  firings  are  required.  If  the  heat  is  too 
low,  the  enamel  does  not  spread  and  Titrify  as  it  ought ;  if  too  high,  it 
may  be  enough  to  melt  the  metal  itselC  whose  fusing  point  is  but  a  smdl 
step  above  that  of  the  enamel ,  or  else  (what  is  an  equal  mortification 
to  the  artist)  the  delicate  figures,  laid  on  with  so  much  care  and  juc^ge- 
ment,  melt  down  in  a  moment ;  and  the  piece  exhibits  only  a  ooi^fiised 
nblage  of  lines,  and  fragments  of  designs. 


occcxxxv. 

CoMfOSITION  OP  THE  WhITE  EnAMSL. 

The  exact  composition  of  the  opaque  white  enamel,  is  a 
matter  of  considerable  importance.  A  good  enamel  of  this 
kind,  fit  to  be  applied  to  porcelain  and  metals,  should  be  of 
a  very  clear  fine  white,  so  nearly  opaque,  as  only  to  be  trans- 
lucent at  the  edges ;  and  at  a  moderate  red  heat  it  should 
run  into  that  kind  of  paste,  or  imperfect  fusion,  which  allows 
it  to  extend  itself  freely  and  uniformly,  and  to  acquire  a 
glossy  even  surface,  without,  however,  fully  melting  into  a 
thin  glass.    The  opaque  white  of  this  enamel  is  given  by  (Jie 
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and  then  ground  to  powder),  and  ei^t  ounces  of  salt  of 
tartar ;  melt  the  mixture  in  a  strong  fire  kept  up  for  ten 
hours,  after  which  reduce  the  mass  to  powder.  This  is  the 
common  material  for  the  opaque  enamels,  and  is  of  a  grey 
white  colour.     To  make  this  fine  enamel  quite  white,  mix  six 

giunds  of  the  compound  with  48  gnuns  of  the  b^  black 
xide  of  Manganese,  and  melt  in  a  dear  fire.  When  fiiUy. 
fused,  throw  it  into  cold  water,  then  re-melt  and  cool,  as  be- 
fore, two  or  three  times,  till  the  enamel  is  quite  white  and 
fine. 

Observation,  Kunckel  obterres  on  this  process,  that  he  tried  it  with« 
out  the  oxide  of  manganese,  bu't  the  enamel,  instead  of  bang  mUk  white, 
was  blueish  and  not  good ;  so  that  there  is  no  doubt  but  that  this  oxide 
it  hiffhlj  important.  If  too  much  is  used,  the  enamel  becomes  of  a  rose 
pursue. 

dcccxxxvii. 

Enamel  of  a  eich  Red  Colour. 

Coloured  enamels  are  composed  of  a  common  basis,  which 
is  a  fusible  mixture  of  vitrifiable  materials,  and  of  some 
metallic  oxide.  In  general,  the  coloured  enamels  are  re- 
quired to  be  transparent,  in  which  case,  the  basis  is  a  kind  • 
of  glass,  composed  of  Borax,  Sand,  and  Oxide  of  Lead,  or 
other  vitrescent  mixtures;  in  which  the  proportion  of  saline, 
or  metallic  flux,  is  more  or  less  according^  to  the  d^ree  of 
heat  that  the  colouring  oxide  will  bear  without  decomposi- 
tion.  When  the  coloured  enamel  is  to  be  opaque,  or  opales- 
cent, a  certain  portion  of  the  white  opaque  enamel,  or  of  the 
Oxide  of  Tin,  is  added  to  the  mixture.  The  most  beautiful 
and  costly  colour  known  in  enamelling,  is  an  exquisitely  fine 
rich  red,  with  a  purplish  tinge,  givenliy  the  salts  and  oxides 
of  gold ;  espedally  by  the  purple  preciptate,  formed  by  tin  in 
one  form  or  other;  and  by  Nitro-Munate  of  Grold;  and  also 
by  the  fulminating  gold.  This  beautiful  colour  recjuires  much 
skill  in  the  artist,  to  be  fully  brought  out.  It  is  said,  that 
when  most  perfect,  it  should  come  from  the  fire  quite  co- 
lourless, ana  afterwards  receive  its  colour  by  the  flame  of  a 
candle.     Gold  colours  will  not  bear  a  violent  fire. 

Observation.  Other,  and  common  reds,  are  given  by  the  oxide  of  iron  f 
hut  this  requires  t^ie  mixture  of  alumine,  or  some  other  i ubatance  ns 
ffHctory  in  the  fire,  otherwise  at  a  full  red  heat,  the  colour  will  degene* 
rate  into  blacic. 
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in  contact  with  the  colour  when  red  hot,  which  might  affect  its  degree 
of  oxidation,  and  thence  the  shade  of  colour  which  it  is  intended  to  pro- 
duce. As  the  colour  of  some  vitrified  metallic  oxides  (such  as  that  of 
gold)  will  stand  at  a  very  moderate  heat,  whilst  others  will  bear,  and 
even  require  a  higher  temp-frature  to  be  properly  fixed,  it  forms  a  great 
part  of  the  technical  skill  of  the  artist  to  supply  the  different  cohmrs  in 

{)roper  order ;  fixing  first  those  shades  which  are  produced  by  the  co« 
ours  that  will  endure  the  highest,  and  finishin^^  with  those  that  de« 
mand  the  least  heat.  The  outline  of  the  desii^  is  first  traced  on  the 
enamel,  ground  and  burnt  in  ;  afler  which,  the  parts  are  filled  up  gra« 
dually  by  repeated  burnings,  to  the  last  and  finest  touches  of  the  tender- 
est  enamel. 

Transparent  enamels  are  scarcely  ever  laid  upon  any  other  metal 
than  gold,  on  account  of  the  discoloration  produced  by  other  metals,  as 
already  explained.  If,  however,  copper  is  the  metal  used,  it  is  first 
covered  with  a  thin  enamel  coating,  over  which  gold  leaf  is  laid  and 
burnt  in,  so  that,  in  fact,  it  is  still  this  metal  that  is  the  basis  of  the  orna- 
mental enamel.  With  regard  to  the  vast  number  of  important  minutio;  - 
in  the  selection  and  order  of  applying  the  colours,  the  management  of 
the  fire,  &c.  &c.  almost  the  whole  of  what  is  kiiown^  on  this  subject^  is 
confined  to  the  practical  artist 

dcccxlii. 

Manufacture  of  Mosaic  at  Rom  e. 

It ^8  well  known  that  Mosaic-work  consists  of  variously 
shaped  pieces  of  coloured  glass  enamel ;  and  that  when 
these  pieces  are  cemented  together,  they  form  those  regular 
and  other  beautiful  figures  which  constitute  tessellated  pave- 
ments. These  pavements,  the  work  of  the  ancient  Romans,, 
have  frequently  been  dug  up  in  England  and  other  coun- 
tries. 'J  ne  principal  manufactory  of  Mosaic  pictures  in  the  * 
S resent  day,  is  at  Rome,  and  belongs  to  his  Holiness  the 
*ope. 
The  building  in  which  the  establishment  is  situated  is 
large,  and  contains  a  collection  of  enamels  drawn  into  the 
form  of  sticks.  These  are  arranged,  according  to  their  co- 
lours, in  an  extensive  suit  of  rooms.  The  number  of  shades 
of  colour  is  17,000. 

The  enamel,  consisting  of  glass  mixed  with  metallic 
colouring  matter,  is  heated  for  eight  days  in  a  glass-house, 
each  colour  in  a  separate  pot.  The  melted  enamel  is  taken 
out  with  an  iron  spoon,  and  poured  on  polished  marble 
placed  horizontally;  and  another  flat  marole  slab  is  Imd 
upon  the  surface,  so  that  the  enamel  cools  into  the  form  of 
a  round  cake,  of  the  thickness  of  -fj^ths  of  an  inch. 

In  order  to  divide  the  cake  into  smaller  pieces,  it '  is  placed ' 
on  a  sharp  steel  anvil,  call^  Tagliulo,  wnich  has  the  edge. 
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uppermost ;  and  a  &tr6ke  of  an  edged  hanimer  is  given  on 
the  upper  surface  of  the  cake,  which  is  thus  divided  intti 
lonff  parallelopipeds,  or  prisms,  whose  liases  are  t^ths  of  an 
inch  square.  These  paratlelopipeds  are  again  divided  acroat 
their  lengtli  by  the  taghulo  and  bamoier  into  pieces  ot'  the 
length  of  /^ths  of  an  inch,  to  be  used  in  the  Mosaic  pic- 
tures. Sometimes  tlie  cakes  are  made  thicker,  and  lli« 
peces  larger. 

For  smaller  pictures^  the  enamel,  whilst  fused,  is  drawn 
into  lonfi^  paTallelopiped:>,  nr  quadrangular  sticks  ;  and  these 
are  divided  across  hj  the  tagUula  and  hammer^  or  by  « 
file ;  sometimes,  alfo,  these  pieces  are  divided  by  a  saw  inth- 
oat  teetb^  consisting  of  a  copper  blade  and  eoiery  ;  and  the 
pieces  are  sometimes  polished  on  a  horizontal  wheel  of  lead 
with  emery. 

Gilded  lilosaic  is  formed  by  applying  the  gold-leaf  on  the 
hot  siiiface  of  a  brown  enamel,  immediately  after  the  enanael 
is  taken  from  the  furnace ;  the  whole  is  put  into  the  fur- 
nace again  for  a  short  tinie>  and  when  it  is  taken  out^  the 
gold  is  firmly  fixed  on  the  surface,  la  the  gilded  enamel, 
used,  in  Mosaic,  at  Hoine^  there  is  a  thin  coat  of  transpqrmt 
I  glois  over  the  gold. 

Observations.    The  ancient  Romarts,  befidcB  the  enamel  for  in<Mafc» 

'  made  oilier  work*  in  enamel.     Wiiiklemaim  mentioni  ancfenl  tilet  of  a 

I  kind  of  glass  or  etiamel,  fur  paving  the  firiors  of  rooms ;  and   be  de* 

fcribes  a  fm3t\]  pwlutc  compoimti  of  fiiaments  of  enamel  of  didbrent  co- 

I  lours^  aj^glutinited  together  !>y  fusion,  eai^h  transverse  sectioti  of  ihia 

wave  a  pictixre  like  th^t  at  tht!  t^stremity.    The  anti(]iie  pastes,  or  arti* 

Bciul  geni%,  are  also  produclH  nf  art  allied  lo  enamel. 

Anciently,  the  paste  in  which  the  pieces  of  mo!^ic  were  imbedded,  cal- 

[  kd  in  Ituly  stucca,  Was  composed  of  a  measure  of  quick *Iime  quenchnl 

^in  water*  and  three  nieasiirei   of  pounded  marble;    theae  were  madtf 

ktto  a  ma&s  with  water  and  white  of  egg's;  and  this  was  called  Mbv^ 

tmoratuti] :  l>ut  xh'i»  pa^te  hardens  too  rapidly,  m  that  it  is  hard  be^ 

I  jfore  tlie  workman  has  time  to  insert  the  piece!;^  and  it  h  injured  hf 

[damp  mare  readily  than  Che  cement  made  with  oil 

The  paste  now  used,  i«  compoted  of  a  measure  of  quenched  <|uick4lme, 
I  ftrid  three  measures  of  powdered  travertine  stone :  these  an*  mixed 
with  iinseed  oil^  and  are  stirred  and  worked  up  erery  day  with  a  trowd. 
The  mill  if  at  first  lerel  on  the  surface^  but  afterwards  swells  up.  Eadi 
d*iy  some  oil  is  added^  lo  preveut  the  mass  from  becoming  dry  >nd  in- 
tractable. The  mass  is  ready  in  a  shorter  time  in  warm  weather  than  in 
cold  ;  in  summer  the  ma«  is  at  its  perfection  in  twenty  days ;  this  ia 
known  firorn  its  ceasing:  to  swelK  the  water  that  was  in  the  lime  havinj? 
evaporated  ;  tht  masa  is  then  utiiform  tliroughout,  like  an  ointment,  lii 
winter,  and  when  tile  air  is  moi»t,it  requires  a  month  to  brin^'  the  past* 
to  perfection. 
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The  wall  to  which  the  moMie  it  to  be  applied,  must  bftve  Ihe  lime 
takeu  ofif  lU  surface ;  then  furrows  an  inch  deep  are  formed  oq  tlie 
wall,  to  fix  the  cement.  For  the  same  purpose  large-headed  nails  art 
driFen  in,  and  wire  is  stretched  from  one  nail  to  another.  After  this, 
the  wall  thus  prepared,  is  painted  orer  with  linseed  oil.  Then  the  ce» 
ment  is  laid  on,  to  the  extent  of  a  aurface  of  as  many  palms  as  can  be 
executed  before  the  cement  dries.  The  plasticity  ana  softness  of  the 
cement  lasts  about  twenty  days ;  alter  that  the  oil  exudes,  and  the  lime 
and  travertine  become  a  hard  mass.  The  cement  made  with  linseed  oil 
is  yellow ;  that  made  with  white  of  mt  is  white,  and  the  white  cement 
is  considered  to  be  a  character  for  distinguishing  the  old  mosaic  from 
the  modem ;  but  some  of  the  modem  is  alto  made  with  white  cement. 

DCCCXLIII. 

MumiATK  OF  Lb  ad;   ok  Patent  Ybllow^ 

This  pigment  is  prepared  by  triturating  minium  of  red 
Oxide  01  Lead,  and  common  Salt  together,  and  then  exposing 
them  in  a  crucible  to  a  gentle  heat  In  this  process  the  sau 
is  decomposed,  the  acid  unites  with  the  Oxide  of  Lead,  and 
forms  the  Patent  Yellow.  The  alkaline  base  of  the  salt  re- 
mans in  the  compound,  which  is  to  be  carefully  washed 
and  crystallized. 

Observation.  Muriate  of  Lead  titles  vitreous  matters  of  a  yellow 
colour.  Hence  the  beautiful  glazing  giren  to  Queen's  Ware.  It  is  com- 
posed of  HO  Ib^.  uf  muriate  of  kad,  aiid  90  Um.  of  flints  ground  toother 
rerj  fine,  and  mixed  with  water  till  the  whole  becomes  as  thick  as 
cream.  The  vessels  to  be  glazed  are  dipped  in  the  glaze,  and  suffered 
to  dry,  when  they  are  ezpostfd  to  a  sufficient  degree  uf  heat  to  vitrify 
the  surface. 

DCCCXLIV. 
To   PREPARE   THE  PuEPLE  PRECIPITATE  OF  CaSSIUS. 

Dissolve  some  pure  Grold  in  Nitro-Muriatic  Acid ;  adding 
either  Acid,  or  Metal,  until  saturation  takes  place.  Now 
dissolve  some  pure  Tin  in  the  same  kind  of  Acid ;  observ- 
ing the  same  point  of  saturation  as  with  the  Gold ;  and  pour 
it  mto  the  solution  of  Gold  A  purple  powder  will  be  pre- 
cipitated, which  roust  be  collected  and  washed  in  distOled 
water. 

Observation,  This  beautiful  purple  colour,  as  before  mentioned,  is 
extremely  usefiU  to  tnamellers,  and  to  glass-stainers. 

DCCCXLV. 
To  MAKE    AeTIFICIAL    CoRAL    FOR    GrOTTOES. 

To  two  drams  of  fine  Vermillion  aild  one  ounce  of  clear 
Resin,  and  nick  them  together.     Having  the  branches  of 
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rounicate  to  flame  various  colours,  it  has  hitherto  been  pot- 
sibie  to  introduce  only  a  very  few  colours  into  that  of  gun- 
powder. 

To  make  white  fire,  the  gunpowder  must  be  mixed  with 
Iron,  or  rather  Steel,  filings. 

To  make  red  fire.  Iron-sand  must  be  employed  in  the  same 
manner. 

As  Copper  filings,  when  thrown  into  a  flame,  render  it 
green,  it  might  be  concluded,  that  if  mixed  with  gunpowder. 
It  would  produce  a  green  flame ;  but  this  experiment  does 
not  succeed.  It  is  supposed  that  the  flame  is  too  ardent, 
and  consumes  the  inflammable  part  of  the  Copper  too  soon. 
But  it  is  probable  that  a  sufficient  number  of  tnals  have  not 
yet  been  made ;  for  is  it  not  possible  to  lessen  the  force  of 
gunpowder  in  a  considerable  degree,  by  increasing  the  doee 
of  tne  Charcoal  ? 

Camphor  mixed  with  the  composition,  makes  the  flame  to 
appear  of  a  pale  white  colour. 

Raspings  of  Ivory  give  a  clear  flame  of  a  silver  colour, 
inclining  a  little  to  that  of  lead;  or  rather  a  white  dazzling 
flame. 

Greek  pitch  produces  a  reddish  flame,  of  a  bronze  colour. 

Black  pitch,  a  dusky  flame,  like  a  thick  smoke,  which 
obscures  the  atmosphere. 

Sulphur,  mixed  m  a  moderate  quantity,  makes  the  flame 
appear  blueisii. 

Sal-ammoniac  and  Verdigris  give  a  greenish  flame. 

Raspings  of  yellow  Amber  communicate  to  the  flame  a 
lemon  colour. 

Crude  Antimony  gives  a  russet  colour. 

dcccxlix. 

Ink  Powdeb. 

Common  liquid  Ink  is  not  easily  transported  from  one 
place  to  another ;  and,  besides  this  inconvenience,  it  is  apt 
to  dry  in  the  iiik-holder.  In  bottles,  unless  well  corked,  it 
becomes  decomposed  and  evaporates;  and  if  the  bottles 
happen  to  break,  it  may  spoil  clothes,  or  any  other  article 
near  it  For  the  convenience,  therefore,  of  tnose  who  travel 
either  by  land  or  by  seb;  Ink-powder  has  been  invented. 
This  is  nothing  else  than  the  substances  employed  in  the 
composition  of  cominon  Ink,  pounded  and  pulverized ;  ao 
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that  it  can  be  insUuiUneouftlj  oonvarled  into  lak  by 

it  up  with  a  little  water. 

DCCCL. 

China  Iks. 

China  or  Indian  Ink,  which  is  enmlojed  for  mall  draw- 
ings  and  plans,  may  easily  be  made  by  the  f<^wing  proomL 
Take  the  kernels  of  the  stoiies  of  Apricots,  and  bum  tbem 
in  such  a  manner  as  to  reduce  them  to  powder,  but  without 
producing  flame,  which  may  be  d<me  by  wrapping  up  a 
small  pacKet  of  them  in  a  piece  of  tinned  iron,  and  tymg 
round  it  a  Ut  of  iron  wire.  Put  this  packet  into  an  OTcn, 
heated  to  the  same  degree  as  that  required  for  baking  bread: 
the  kernels  will  be  reduced  to  a  sort  of  Charcoal ;  with 
which  an  Ink  may  be  made  similar  to  that  brought  from 
China. 

Pound  this  Charcoal  in  a  mortar,  and  reduce  it  to  an  im- 
palpable powder,  which  must  be  finely  sifted.  Now  form  a 
pretty  thick  solution  of  gum-arabic  in  water,  and,  having 
mixed  it  with  the  powder,  grind  the  whole  on  a  stone,  in 
the  same  manner  as  colour-men  grind  colours.  Nothing 
further  is  nccessaij,  but  to  put  the  paste  into  some  smaH 
moulds,  formed  of  cards,  and  rubbecl  over  with  white  wax, 
to  prevent  it  from  adhering  to  them. 

Observations,  In  regard  to  the  Fmell  of  the  China  ink,  it  arUes  finom 
a  little  musk,  whicli  the  Chincfe  su\d  to  the  gum-water,  aiid  may  easily 
be  imitated.  The  figures  seen  on  the  sticks  of  China  hik,  are  the  [ow* 
ticular  marks  of  the  manufacturers,  who,  as  in  all  other  countriet,  are 
desirous  of  dbtiiiguishiiig  whatever  comes  from  their  hands. 

Dr.  ]>wis  think.«,  from  the  information  of  Father  du  Haldr,  that 
China  ink  is  composed  of  nothini^  hut  lamp  black  and  animal  glue. 
Having  l)oil«*d  a  niick  of  Chhia  ink  in  heveral  portions  of  water,  in  order 
to  extract  all  the  soluble  parts ;  iSiid  having  filtcrfd  the  different  liquors, 
which  he  evaporated  in  a  stone  ve&seK  he  found  that  they  had  tlie  same 
odour  as  glue,  and  that  they  left,  after  evaporation,  a  pretty  con^dera- 
ble  quantity  of  a  tenacious  suhstaitce,  which  fef^mi-d  to  differ  in  nolhhig 
from  common  glue. 

DCCCLl. 

Ikdestructible  Inks,  for  RKsisTrNc;  tiif  Action  of 
CoiTonive  Substances, 

On  many  occasions,  it  is  of  importance  to  employ  an  Ink 
indestructible  by  any  process,  that  will  not  equally  destroy 
the  material  on  whicn  it  is  applied.  For  Blatfe  Ink,  il5 
grains  of  Copal,  in  powder,  arc  to  be  dissolved  in  5300  grains 
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of  Oil  of  Lavender,  by  the  assiBtance  of  gentle  heat;  and  are 
then  to  be  mixed  >^itn  ^J  grains  of  Lainf>  DIack,  and  half  a 
grain  of  Indigo:  for  ReS  Ink  use  1^  j^rains  of  Oil  of 
Lavender,  17  grains  of  Copal,  and  60  ^ains  of  Vermillion. 
A  little  Oil  of  Lavender,  or  of  1\irpenUne,  may  be  added,  if 
the  Ink  be  found  too  thick.  Mr.  Sheldrake  suggests,  that 
a  mixture  of  genuine  Asphaltum  dissolved  in  Oil  of  Tur- 
pentine, An^ber  Varnish^  and  Lamp  Black,  would  be  still 
superior. 

This  Ink  is  particularly  useful  for  labelling  phials,  &c. 
containing  chemical  or  corrosive  substances. 

DCCCLII. 

Ready  Method  of  PRODUCTNa  a    Fac-simile  of   aST 

The  Pen  should  be  made  of  G lass* Enamel ;  the  point 
being  small  and  finely  )X)lished ;  so  that  the  part  above  the 
point  may  be  large  enough  to  hold  as  much,  or  more  Ink 
than  a  common  writing  Pen. 

A  mixture  of  equal  parts  of  Frankfort  Black,  and  fresh 
Butter,  is  now  to  be  snieared  over  sheets  of  Paper,  and  is  to 
be  rubbed  off  after  a  certain  time.  'Ilie  paper,  tnus  smeared. 
Is  to  be  pressed  for  some  hours ;  taking  care  to  have  sheets 
of  blotting-paper  between  each  of  the  sheets  of  black  paper. 
When  fit  for  use,  writing  paper  is  put  between  sheets  of 
blackened  paper,  and  the  upper  sheet  is  to  be  written  on, 
with  common  ink,  by  the  glass  or  enamel  pen.  By  this  me^ 
thod,  not  only  the  copy  is  obtained  on  which  the  pen  writes, 
but  also,  twot  or  more,  made  by  means  of  the  blackened 
pa))er. 

dcccliii. 

Coloured  Inks. 

Few  of  these  are  now  used,  with  the  exception  of  Red 
Ink.  The  preparations  are  simple,  being  decoctions  of  dyeing 
or  colouring  materials  in  water,  thickened  with  Gum  Arabic; 
or  being  composed  of  coloured  metallic  Oxides  or  insoluble 
powders,  merely  diffused  in  Gum-water.  The  proportion  of 
Gum  Arabic  to  be  used,  may  be  the  same  as  for  black  writ- 
ing Ink.  All  that  aipplies  to  the  fixed  or  fugitive  nature  of 
the  several  articles  used  in  dyeing,  nlay  be  applied,  in  gene- 
ral, to  the  use  of  the  same  substances  as  Inks. 

Red  Ink  is  usually  made  by  Wiling  about  two  ou^ktm  4if 
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Brazil  Wood  in  a  pint  of  Wato*,  for  a  quarter  of  an  hour; 
and  adding  to  the  decoction,  the  requiaite  quantity  of  Gum, 
and  about  naif  as  much  Alum.  The  Alum  both  hdgfatens 
the  colour,  and  makes  it  less  fugitive.  Probably  a  little 
Madder  would  make  it  more  durable. 

Blue  Ink  may  be  made  by  diffusing  Prusoan  blue,  or  In- 
digo, through  strong  Gum-water. 

Yellow  Ink  may  be  made  by  a  solution  of  Gamboge  in 
Gum*water. 

The  common  uater-colour  cakes,  diffused  in  Water,  will 
make  sufficiently  good  coloured  Inks  for  most  purposes. 

Inks  of  other  colours  may  be  made  from  a  strong  decoc- 
tion of  the  ingredients  used  in  dyeing,  mixed  with  a  little 
Alum  and  Gum  Arabic.  For  erample,  a  strong  deoocdon 
of  Brazil-wood,  with  as  much  Alum  as  it  wdl  dissolve, 
with  a  little  Gum,  forms  a  good  red  Ink.  In  this  process, 
a  lake  is  formed ;  and  its  precipitation  is  retarded  oy  the 
Gum. 

Obtermtions.  Many  are  the  coloured  inks  which  have  been  written 
with  in  ancient  and  modem  times.  Golden  ink  was  used  by  Tariout 
nations,  as  may  be  seen  in  sereral  libraries,  and  in  the  archives  of 
churches.  Scarlet  inlc,  made  of  Termillion,  is  frequently  found  In  the 
ancient  MSS.  hut  none  are  found  written  entirely  with  uik  of  that 
colour.  The  capital  letters  are  made  with  a  kind  of  ▼amish,  which 
seems  to  be  cnmpo9(fd  ot  Vermillion  and  gum.  Green  ink  was  rarely 
used  in  charters,  but  often  in  Latin  MSS.  especially  in  those  of  the  lat- 
ter ages :  the  guardians  of  the  Greek  emperors  made  use  of  it,  in  ^g- 
natures,  till  the  latter  were  of  age.  Blue  or  yellow  ink  was  seldom 
used  but  in  MSS.  The  yellow  has  not  been  in  use,  as  far  as  can  be 
learned,  for  six  hundred  years. 

Metallic  and  other  characters  were  sometimes  burnished.  Wax  was 
used  as  a  varnish  l)y  the  Latins  and  Greeks ;  but  much  more  by  the 
latter,  with  whom  it  continued  a  long  time.  This  covering,  or  varnish, 
was  very  frequent  in  the  ninth  century. 

DCCCLIV. 

Permanent  Ink  for  Marking  Lines. 

This  useful  Ink  is  composed  of  Nitrate  of  Silver  (Lunar 
Caustic);  and  Tincture,  or  Infusion  of  Galls;  in  the  propor- 
tions of  one  dram  of  the  former  in  a  dry  state,  to  two  drams 
of  the  latter.  Tlie  Linen,  Cotton,  or  other  fabric,  must  be 
first  wetted  with  the  following  Hquid,  viz.  Sah  of  Tartar, 
one  ounce,  dissolved  in  one  ounce  and  a  half  of  Water ; 
and  must  be  perfectly  dry  before  any  attempt  is  made  to 
write  upon  it 
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DCCCLV. 

Crmious   Method  of   kobmikc  Pictuees  bt 
Nitrate  of  Silver, 

It  18  well  known  that  Light  has  a  powerful  effect  upon 
many  of  the  Metallic  Oxides,  causing  them  to  turn  black. 
Mr.  J.  Wedgewood,  availed  himself  of  this  property  for  copy- 
ing paintings  on  Glass,  and  making  profiles  of  figures  by 
means  of  ^nt^ate  of  Silver. 

Cover  white  l^aper,  or  Leather,  with  a  solution  of  Ni- 
trate of  Silver,  and  place  it  behind  a  painting  on  Glass, 
which  is  exposed  to  the  rays  of  the  sun.  The  rays  that 
come  through  will  blacken  the  Paper ;  but  the  shades  will 
be  more  or  less  deep,  in  proportion  to  the  quantities  of 
Light  transmitted  through  the  different  parts  of  the  Glass. 
Wnere  the  Glass  is  transparent,  and  all  the  light  comes 
through,  the  Paper  will  be  quite  black ;  where  the  Glass  is 
quite  opaque,  and  does  not  transmit  any  light,  the  Paper 
will  be  quite  white ;  and  there  will  be  degrees  of  intensity 
ot  the  snadow,  of  every  variety  between  uiese. 

Observations,  This  picture  is  not  sensibly  affected  by  the  li^ht  of 
candles  or  lamps ;  but  the  day-light  destroys  it  very  soon,  causing  all 
the  paper  to  become  black ;  nor  have  any  means,  hitherto  tried,  for 
preventing  this  been  successful.  Besides  the  application  of  this  pro- 
perty of  nitrate  of  silver  to  copying  the  light  and  shadow  of  paintings 
on  glass,  it  may  be  applied  to  some  others.  By  means  of  it  delinea- 
tions may  be  made  of  all  such  objects  as  are  partly  opaque  and  partly 
transparent.  The  fibres  of  leaver,  and  the  wings  of  insects,  may  be 
pretty  accurately  represented  by  it ;  by  only  making  the  solar  rays  pass 
throuffh  them,  upon  prepared  leather  or  paper.  Sir.  H.  Davy  found, 
that  the  images  of  small  objects,*produced  by  means  of  the  solar  micro- 
scope, may  be  copied  without  diflSculty  on  this  prepared  paper.  Ha 
found  that  the  be^t  proportion  was  one  part  of  nitrate,  to  about  ten  of 
water.  This  is  sufficient  to  enable  the  paper  to  become  tinged,  with- 
out hurting  its  texture. 

Sympathetic  Inks. 

Sympathetic  Inks  are  such  as  do  not  appear  after  they  are  written 
with,  but  which  may  be  made  to  appear  at  pleasure,  by  ct-rtain  meant 
to  be  used  for  that  purpose.  A  variety  of  substances  have  been  used 
iui  Sympathetic  Inks :  among  which,  are  the  following: 

DCCCLVI. 
NlTRO*MURIATSS  OF  GoLD  AND  Tui. 

Write  with  a  solution  of  Gold  in  Aqua  Regia,  and  let  the 
paper  dry  gently  in  the  shade.     Nothing  wDl  appear;  but 
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draw  a  sponge  over  it,  wetted  with  a  scdutioii  of  Tin  in 
Aqua  Regia,  the  writing  will  immediatdj  appear  ofa  puipk 
oolour. 

DCCCLTII. 

Gallatb  of  laov. 

Write  with  an  infusion  of  galls,  and  when  the  writing  is 
required  to  appear,  dip  it  into  a  solution  of  Sulphate  of  Iran: 
the  letters  will  appear  blade 

DCCCLVIII. 
NlTRO-MumiATE   OF    CoBALT. 

Pulverise  one  ounce  of  Cobalt  and  pour  over  it  four, 
ounces  of  Nitric  Acid  in  a  retort  Digest  in  a  sand-bath 
for  six  hours.  One  ounce  of  Muriate  of  Soda  diluted  in 
four  ounces  of  Water  must  now  be  added;  filter  and  pre- 
serve the  compound.  When  to  be  used,  it  must  be  diluted 
with  three  times  its  bulk  of  distilled  Water,  to  prevent  oor- 
rouon  of  the  paper.  ^ 

Obseruaiions.  The  nitric  arid,  alone,  will  answer  ihe  purpose  witliout 
the  muriate  of  soda.  The  salt  here  obtained  is  seldom  a  pure  salt  of 
cobalt,  as  iron  is  so  often  combined  with  It ;  the  solution  of  cobalt  and 
iron  is  green  when  exposed  to  heat :  but  when  a  pure  blue  is  wished 
for,  the  oxide  of  cobalt  must  be  precipitated  by  pure  potass,  which  r<^- 
dissolves  the  oxide  of  cobalt  and  answers  as  a  sympatheiic  ink.  This  » 
of  a  red  colour  before  it  is  written  with,  and  blue  after. 

DCCCLIX. 

Printers'  Ink. 

Ten,  or  twelve,  gallons  of  Xut-oil  are  set  over  the  fire,  in 
a  large  iron  pot,  Mid  brought  to  boil.  It  is  then  stirred 
with  an  iron  ladle ;  and  whilst  boiling,  the  inflammable  va- 
pour arising  from  it  either  takes  fire  of  itself,  or  is  kindled, 
and  is  suffered  to  burn  in  this  way  for  about  half  an  hour  : 
the  pot  being  partially  covered,  so  as  to  regulate  tlie  body 
of  the  flame,  and,  consequently,  the  heat  communicated  to 
the  oil.  It  is  frequently  stirred  during  this  time^  that  the 
whole  may  be  heated  equally ;  otherwise,  a  part  would  be 
charred  and  the  rest  left  imperfect.  The  flame  is  then  ex- 
tinguished  by  entirely  covering  the  pot.  The  oil,  by  this 
process,  has  much  of  its  unctuous  quality  destroyed,  and, 
when  cold,  is  of  the  consistence  of  soft  turpentine:  it  is 
then  called  Varnisli.     After  this,  it  is  made  into  Ink,  by  mix- 
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ture  with  the  requisite  quantity  of  lamp-black ;  of  wliidi, 
about  two  ounces  and  a  half  are  suffident  for  sixteen  ounces 
of  the  prepared  oil.  The  oil  loses,  by  the  boiling,  about  an 
eighth  of  its  wdght,  and  emits  very  offensive  fumes.  Se- 
veral other  additions  are  made  to  the  oil  during  the  baling, 
kudi  as  crusts  of  bread,  onions,  and  sometimes  turpentine. 
These  are  kept  secret  by  the  preparers.  The  intention  of 
them  is  more  effectually  to  destroy  part  of  the  unctuous 
quality  of  oil ;  to  give  it  more  body  to  Aiable  it  to  adhere 
better  to  the  wettedpaper,  and  to  spread  on  the  types  neatly 
and  uniformly. 

Besides  these  additions,  others  are  made  by  the  printers, 
of  which  the  most  important  is  generally  understood  to  be 
a  Jittle  fine  Indigo  in  powder,  to  improve  the  beauty  of  the 
colour. 

Observations.  Printers'  ink  is  a  very  singular  composition,  partaking 
much  of  the  nature  of  an  oil  vaniish,  but  diflMng  flrom  it  hi  the  qua- 
lity of  adhering  firmly  to  moistened  paper;  Sfid  m  being,  to  a  oonpidera- 
liie  degree,  soluble  in  soap- water. 

^  It  is,  when  used  hv  the  printers,  of  the  consistence  of  rather  tliiit 
jftly  ;  so  that  it  may  be  smeared  over  the  types  readily  and  thinly,  when 
applied  by  leathern  cushions,  and  rollers;  and  it  dries  very  speedily  on 
the  paper,  witliout  running  through  to  the  other  side,  or  passing  the 
limits  of  the  letter. 

Red  printer's  ink,  is  made  by  addhig  to  the  varnish,  about  lialf  Its 
weight  of  venniliion.    A  little  carmine  also  improves  the  colour. 

DCCCLX. 

CoppER-PLATE  Printer's  Ink. 

Ink  for  the  rolling-press  is  made  of  Linseed  Oil,  burnt  in 
the  same  manner  a?  that  ibr«  common  printing  Ink  ;  and  is 
then  mixed  with  Frankfort-black,  finely  ground.  There 
are  no  certain  proportions  which  can  be  determined  in  this 
kind  of  Ink  ;  every  workman  adding  oil,  or  block,  to  his  Ink, 
as  he  thinks  proper,  in  order  to  make  it  suit  his  purpose. 
Some,  however,  mix  a  p)rtion  of  common  boiled  oil  whidi 
has  never  been  burnt :  Init  this  must  necessarily  be  a  bad 
practice,  as  such  oil  is  apt  to  go  through  tfie  paper ;  a  fault 
very  common  in  prints,  especially  if  the  paper  is  not  very 
tiuck.  No  soap  is  added ;  because  the  Inlc  is  not  cleared  off 
from  the  copper-plates,  with  Alkaline  ley^  as  in  common  prin- 
ting, but  \?ith  a  brush  dipped  in  oil 

K    K 
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DCCCLXI. 

Ltthograhhy  ;  om  Printing  from  Stone. 

A  very  ingenious  process  has  of  late  years  been  employed 
to  answer,  al  the  same  time,  both  the  purposes  of  designing 
and  engraving ;  or,  in  other  words,  to  proauce  an  engravinrr 
by  the  art  of  designing.  This  art  is  called  Lithcffrnphtf^  or 
Stone  Engravincr ;  and  among  the  German  artists,  (hemischc 
dmckery^  or  chemkal  printing.  It  consists  in  being  prr>- 
vided  with  a  few  slabs  of  marble,  about  the  size  of  Dutch 
tiles,  or  larger,  according  to  the  intended  dimensions  of  the 
print;  the  thickness  should  be  about  two  inches. 

The  landscape,  or  other  subject,  is  then  to  be  traced  over 
with  a  pencil ;  and  rhe  pencilled  lines  are  to  be  afterwards  at 
leisure  retraced  with  a  particular  ink  ^hich  was  at  first  a 
great  secret  It  is  now,  however,  known  to  consist  of  a  solution 
of  ShelUlac  in  Potass,  coloured  black  by  soot  from  burning 
wax.  When  the  design  has  been  gone  over  with  this  ink, 
it  is  lefl  to  dry,  which  commonly  takes  about  two  hours, 
though  this  will  depend  upon  the  temperature  and  dryness 
of  the  atmosphere.  The  face  of  the  marble  being,  after  this 
process,  washed  with  Nitric  Acid,  more  or  less  diluted,  accord- 
ing to  the  degree  of  relief  desired,  the  whole  surface  will  be 
corroded,  except  where  defended  by  tfie  reJiinom  ink.  The 
operation  is  now  completed ;  and  to  obtain  printed  copies, 
nothing  more  is  necessary  than  to  wash  the  marble  clean ;  to 
distribute  over  it,  by  means  of  printer^s  balls,  an  ink  similar 
to  that  commonly  used  by  printei*s  ;  and  to  press  down  upon 
the  design,  by  a  roller,  or  copper-plate  press,  a  sheet  of  paper 
properly  disposed  in  a  frame. 

dccclxi  i. 

Blacking-Balls  for  Shoes. 

Take  mutton  suet,  4 ounces;  bees'-wax, one  ounce ;  sweet 
oil,  one  ounce;  sugar-candy  and  gum-arabic,  one  dram 
each,  in  fine  powder;  melt  tfiese  well  together  over  a  gentle 
fire,  and  addf  thereto  about  a  spoonful  of  turpentine,  and 
lamp  black  sufficient  to  give  it  a  good  black  colour.  While 
hot  enough  to  run,  make  it  into  a  balK  by  pouring  the  ii^ 
(juor  into  a  tin  mould;  or  let  it  stand  till  idmost  cold:  or 
it  may  be  moulded  by  the  hand. 
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DCCCLXIir. 

Liquid  Japan  Blacking. 

Take  S  ounces  of  Ivory-black,  2  ounces  of  coarse  Sugar, 
one  ounce  of  Sulphuric  Add,  one  ounce  of  Muriatic  Acid,  one 
lemon,  one  table-spoonful  of  sweet  oil,  and  one  pint  of  vine- 
gar.— First  mix  the  ivory  black  and  sweet  oil  together,  then 
the  lemon  and  sugar,  with  a  little  vinegar  to  qualify  the 
blacking;  then  add  the  Sulphuric  and  Muriatic  Acids^  and 
mix  them  all  well  together. 

Observah'on.  The  sirg-ar,  oil,  aiui  rine^ar,  prevent  the  acids  from  in- 
juring the  leather,  and  add  to  the  luiitre  uf  tiie  blackiii^^ 

DCtTLXlV. 

Cheap  Method. 

Ivory  black,  two  ounces;  brown  sugar,  ohe  ounce  and  a 
half;  and  sweet  oil,  half  a  table-spoonful. — Mix  them  well, 
and  then  gradually  add  half  a  pint  of  Kinall  beer. 

DCCCI.XV, 

Another  Method. 

A  quarter  of  a  pound  of  ivory  black,  a  quarter  of  a  pound 
of  moist  sugar,  a  table-spoonful  of  flour,  a  piece  of  tallow 
about  the  size  of  a  walnut,  and  a  small  piece  of  gum  arabic. 
— Make  a  paste  of  the  flour,  and  whilst  hot,  put  in  the  tallow, 
then  the  sugar,  and  afterwards  mix  the  whole  well  together 
in  a  quart  of  water. 


BLEACHING. 

The  art  of  bleaching  is  of  great  antiquity. — The  ancients 
were  acquainted  with  the  detersive  quality  of 'some  kinds  of 
clav,  ancl  the  efTectft  produced  by  the  action  of  the  atmosphere, 
moisture,  and  light,  on  the  stuffs  exposed  to  them.  Health 
and  cleanliness  rendered  it  necessary  to  devise  quicker  me- 
thods than  these ;  and  the  properties  of  soaps,  and  leys  of 
wood-ashes  were  tberefore  soon  discovered. 

In  the  present  ag«t  the  arts  have  taken  advantage  of  pro- 
cesses ana  detersive  menstrua,  the  existence  of  which  was  be- 
fore unknown ;  these  discoveries  have  succeeded  each  other 
with  such  rapidity,  that  the  last  twenty  years  have  effected  a 
complete  revolution  in  the  art  of  Ueacning. 
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T&ff  JR  s  aacaaHj  dkided  iato 

andofi 

ireSy  votfBWt 
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(  vitk  tbe  succuleat  paity 
of  dtCMBHWMtiou  than  the  resL  Was  the  flax  to  be^continued  looy  in 
thJsrtaiCythe  wholetnhnanceofkwooldbedemaBpoaedordcsttoyed; 
npoo  ,the  saoK  pranple  that  asak  if  iaiiucd  br  too  Umm  stcrpior,  or 
thai  wort  kiaes  its  mhilanpe  by  too  loi^  a  ftiiiiitalinn  It  must  £are- 
§an  be  taken  out  ol  the  water  while  jct  poen,  and  bcfae  the  whole  of 
its  aap  is  feparated.  Well-water,  and  Draddah  water,  nnnt  be  care- 
fbllj  aroided,  as  wefl  as  that  which  Ibws  orer  a  |Tpaeous  soiL  Sudi 
waten  accelerate  putrei»ctioo,  and  hurt  the  qualitj  of  the  hemp  and 
flax. 

The  flax,  when  taken  from  the  water,  m  spread  out  upoo  the  grasi  to 
drj.  During  the  fermenution  and  decompositioa  which  thence  result, 
there  it  a  tpeedj  combiuation  of  oxygen  aod  carbon.  Exposure  oo  the 
fTBis  facilitates  the  escape  of  the  cartwnic  add  into  the^atmospbere,  and 
the  plants  become  of  a  whitish  enj  colour. 

It  is  knowm  that  a  Itrj,  rerr  sDgfatJy  alkaline,  may  be  substituted  with 
adrantage,  for  this  long  and  noxious  operatioo :  it  is  therefore  certain, 
that  a  chamber  from  twenty  to  thirty  feet  in  length,  into  which  the 
steam  of  alkijiiiie  caustic  water,  (of  the  strength  of  one^ourth  df  a  de- 
gree only,)  is  introduced,  will  be  sufficient  to  produce  the  same  dfTect 
as  watering  on  an  immefise  quantity  of  hemp  and  flax,  sus^iended  oo 
basket-work :  and  that,  too,  m  less  time,  and  with  less  expeiL«e  than  are 
required  firom  the  different  manipulations  of  watering.  The  losses  oc- 
casioned by  the  negligence  of  workmen,  who,  by  tufferin|^  the  hemp 
and  flax  to  macerate  too  long,  gire  time  to  the  decomposition  to  reach 
the  filaments,  which  renders  them  brittle,  and  occasions  a  considerable 
waste,  will  also  be  avoided.  In  this  process,  the  artist  can  follow  erery 
moment  the  progress  of  his  operation,  and  stop  it  at  the  favourable 
periofl. 

Nothing  now  remains  but  the  wood,  and  the  flax  or  fibrous  part. 
The  wood  is  a  hollow  tube  covered  over  very  compactly  with  the  flax. 
To  separ-ite  the, wood,  it  must  be  kib-dried,  in  orderito  render  it  fran- 
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dbk  or  brittle ;  but  care  mutt  be  taken  not  to  apply  too  much  heat,  for 
fear  of  injuring  the  flax. 

It  is  next  to  be  lieateii  or  broken,  by  which  meant  the  ikx  it  not  only 
divided  into  small  fibfes,  but  most  of  the  wood  it  tepmted,  mkI  tot 
part  which  adheres  it  reduced  to  small  fragmentt.  To  separate  thaw 
again,  the  flax  is  to  be  thrashed,  in  small  parcelt  at  a  time,  either  by 
manual  labour,  or  mills  contrived  for  the  purpose.  Hadtling  is  the  last 
process ;  which  is  drawing  or*  combmg  the  flax  in  small  paitelt  at  a 
time,  through  a  pile  or  group  of  polished  and  sharp  uron  spikes,  placed 
firmly  in  wood  through  an  iron-plate. 

The  linea,  as  it  comes  from  toe  loom,  is  charged  with  what  is  called 
the  weavers  dressing,  which  it  a  patte  of  flour  boiled  in  water ;  and  at 
thit  is  brushed  into  the  yam  of  the  warp  before  it  it  woven,  it  it  tome- 
what  diflkult  to  separate  it  when  drv.  To  discharge  thit  paste,  the 
linen  muet  be  steeped  in  water  for  about  forty-eight  hours,  when  thit 
extraneous  substance  undergoes  a  kind  of  fermentation ;  this  does  not 
extend  to  the  substance  of  &  linen  itself,  upon  the  same  principle  thai 
tlie  i^reen  sap  is  disengaged  from  the  flax  without  injury  to  its  tezUirew 

When  thfe  linen  b  well  washed  after  this  last  process,  it  contains  no- 
thing  that  water  can  separate;  it  it  of  a  greyish-white  colour,  although 
the  fibret  of  which  it  it  compoted,  whm  divested  of  every  adventitiout 
substance,  are  naturally  very  white. 

The  matter  which  thut  colourt  the  linen,  is  of  a  resinout  nature,  inso- 
luble ill  water,  and  from  its  intimate  union  or  diMemination  through  the 
very  fibres  of  the  flax,  it  difficult  of  teparatioo,  even  by  those  tubstancet 
which  have  a  solvent  power  over  it. 

To  disengage  it,  however,  in  at  dieap  and  expeditious  a  manner  at 
poetible,  without  injuring  the  taiture  of  the  fobric,  is  the  sole  object  of 
the  process  of  bleaching. 

dccclxvi. 
Bleachikc  by  Means  of  Potau. 
Potass  is  the  first  menstruum  which  should  be  used  in 
bleaching.  It  is  most  economical  to  render  it  caustic.  This 
it  done  by  adding  ouicklime  to  the  mild  Potass,  the  former 
having  a  stronger  aninity  for  the  Carbonic  Acid  than  the  lat- 
ter. But  care  must  be  taken  not  to  use  the  alkali  too  stronjg, 
otherwise  it  will  attack  and  destroy  the  fibrous  part^  The 
Potass,  from  its  solvent  power  over  the  colouring  matter,  dis- 
solves and  separates  the  parts  immediately  expcMed  to  its  ac- 
tion ;  that  is,  the  part  of  it  which  rests  superficially  upon 
the  fibres  of  the  flax  or  thread ;  for  it  requires  ten  or  twdre 
repeated  boilings,  at  least,  with  the  alternate  agency  of  the 
atmosphere,  to  separate  the  whole  of  the  resin 

Ohsemaiioms.  It  might  l>e  asked,  whj  such  an  active  solvent  at  pot* 
ait  should  not  carry  away  the  whole  of  the  resin  at  once^  or  at  leatt  at 
much  as  it  alone  could  in  any  way  teparate.  This  requuvt  an  expla- 
nation. What  appears  to  us  to  be  a  single  ultimate  fibre  of  flax  in  grey 
Ihien,  is  compose<i  of  a  bundle  of  minute  filaments,  ekaely  cerotnted 
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All  vegetable  colours  are  attacked  by  this  Acid,  and 
whitened  with  more  or  less  celerity,  which  depends  on  their 
greater  or  less  facility  of  combining  with  Oxygen.  The 
colouring  matter  undergoes  a  slow  action,  which  terminates 
by  the  formation  of  Carbonic  Acid,  which,  escaping  under 
the  form  of  elastic  fluid,  produces  what  we  call  bieadiing 

OhervatioHs.  In  whatever  manner  the  oxygenated  muriatic  acid  is 
procured,  it  b  evident  that  the  oxygen  adheres  to  it  only  weakly ;  and 
It  is  on  this  property  that  the  possibility  depends  of  producing  speedily, 
in  manufactories,  that  action  which  the  atmosphere  produces  but  slowly, 
and  of  bleaching  in  a  space  of  time  proportionally  short. 

The  oxygenated  muriatic  acid  is  employed  in  four  different  ways  for 
the  purpose  of  bleachinff ;  first,  in  the  state  of  gas  alone ;  secondly, 
in  the  state  of  gas  combined  with  water,  or  what  is  called  the  |icid : 
thirdly,  potass  is  mixed  with  the  acid  to  condense  the  gaseous  vapour 
and  destroy  itn  suffocating  odour ;  fourthly,  oxygenated  muriates,  dis- 
solved in  water,  are  employed. 

The  first  method,  viz.  employing  the  gas,  was  never  used  but  for  the 
purpose  of  experiment ;  as  the  vapour  is  of  so  noxious  a  quality,  that 
to  breath  it  is  fata),  and  several  people  (ell  a  sacrifice  to  their  attempts 
in  employing  it. 

When  condensed  in  water,  or  in  the  state  of  oxygenated  muriatic 
add,  it  was  found  inconvenient  in  the  large  way,  on  account  of  the  ex- 
pence  and  difilculty  in  constructing  the  necessary  apparatus,  and  the 
lufiTocating  vapour  which  escaped. 

For  the  discovery  of  the  oxygenated  muriatic  acid,  its  effiicts  on  co- 
louring matter,  and  its  i.'ie&timable  advantages,  the  arts  are  indebted 
to  the  celebrated  Scheele.  M.  Berthollet  lost  no  time  in  applying  this 
curious  and  highly  interesting  substance  to  the  most  important  practi- 
cal uses.  His  experfments  on  bleaching  by  oxvgenated  niuriatic  acid, 
proved  completely  successful,  and  he  did  not  delay  to  communicate  his 
valuable  labours  to  the  public  The  new  method  of  bleaching  was 
quickly  and  successfully  intro<iuced  into  the  manufactories  of  Manches- 
ter, Glasgow,  Rouen,  Valenciennes,  and  Courtray ;  and  it  has  since 
been  gradually  adopted  in  almost  all  parts  of  Great  Britain,  Ireland, 
France,  and  Germany.  The  advantages  that*resuit  from  this  method, 
which  accelerates  the  process  of  whitening  cottons,  linens,  paper,  &c. 
to  a  surprising  degree,  in  every  season  of  the  year,  can  be  justly  ap- 
preciated by  commercial  people  only,  who  experience  its  beneficud  ef- 
fects in  many  ways,  but  particularly  in  the  quick  circulation  of  capi- 
Ul. 

To  save  the  expence  of  first  preparing  the  muriatic  acid,  the  usual 
practice  is  to  mix  with  the  oxide  ot  manganese,  muriate  of  soda  or  coro« 
mon  salt,  and  stdphuric  acid  diluted  with  water.  The  sulphi^ric  acid 
acts  upon  the  salt,  and  disengages  ^m  it  the  muriatic  acid,  which  is 
oxygenated  by  the  oxide  of  manganese.  The  proportiops  q^iicffvsd  when 
cotton  IS  to  be  bleached,  are. 


^langanese. 

aOparU 

Common  salt. 

80 

Sulphuric  acid. 

60 

Water, 

190 
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DCCCLXVill. 

To  Bleach  Lixen,  &c  bt  the  Qxy-Mueiatic  Acih. 

To  Esoertain  the  strength  of  this  Acid  for  Ueacbuur,  e 
solution  of  Indi^  in  the  Sulphuric  Acid  is  emplojed.  The 
ecdour  of  this  is  destroyed  by  the  Oxysenated  Muriatic  Add ; 
xmd  acomling  to  the  Quantity  of  it  that  can  be  disotJoured 
by  a  given  quantity  ot  the  liquor,  its  strength  '»  known. 

Cmh  is  pi^epareci  for  immersion  in  Oxy^penated  water,  fay 
soaking  in  a  ley  weak  potash,  and  rinsann^  it  afterwards  in  a 
large  quant. ty  of  water,  in  order  to  free  it  oomfdetely  from 
the  weaver  8  dreiising,  and  the  safiva  of  the  spinners^ 

In  thi^  country,  machinery  is  empbyed  for  rinsing  End 
beating ;  the  apparatus  must  be  arranged  according  to  the 
objects  to  be  bleached ;  the  skrins  of  thread  must  be  iuv 
pended  in  the  tub  destined  for  them,  and  the  cloth  must 
oe  rolled  upon  reels  in  the  apparatus.  When  every  Mnfr 
is  thus  disposed,  the  tubs  are  filled  wiih  ( )xygenated[  Mun- 
atic  Acid,  by  introducing  a  funnel,  which  cicscends  to  the 
bottom  of  tKe  tub,  in  order  to  prevent  the  disper&ion  of  the 
gas.  The  cloth  ih  wcnind,  or  the  frame-work  on  which  the 
skeins  are  suspended  is  turned  several  times,  until  it  is 
judged,  by  taking  out  a  small  quantity  of  the  liquor  from 
time  to  time,  and  trying  it  by  the  test  of  the  solution  of 
Indigo,  that  it  is  su^ciently  exhausted.  The  weakened  fiquor 
!s  then  drawn  off,  and  may  be  again  employed  for  a  new 
saturation. 

ObierjKLiions.  Great  difficulties  for  a  time  impeded  the  progTew  of 
this  method  of  bleaching,  ariting  chiefly  from  prejudice,  ana  the  igno- 
mnce  of  bleachers  in  c^rmical  prooetset.  These  obstacles  were,  bow- 
ever,  removed  by  Mr.  Watt,  of  Glangow,  and  3fr.  Henry,  and  Mr. 
Cooper,  at  Manchester.  Another  difficulty  presented  ititelf,  which  bad 
nearhr  proved  futal  to  the  success  of  the  operation.  This  was  the  waot 
of  a  j/mper  apparatus,  not  for  making  the  acid  and  combining  it  with 
water,  for  this  had  been  supplied  in  a  very  ingenious  mauiter  by  Mr. 
Watt,  and  M.  BerthoHet ;  but  for  the  purpose  of  immersing  and  bleach- 
ing goods  in  the  liquor.  The  volatility  of  this  acid,  and  iU  suffocating 
vapourji,  prevented  its  application  in  the  way  commonly  use<l  in  dye- 
liwiHcnj.     Large  cistenis  were  therefore  constructed,  in   which   pieces  oi 
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tttilT  were  i^traUfled :  and  the  liquor  being  poured  on  Uiein,  the  citteme 
were  closed  with  Fids.  But  thb  method  was  soon  found  to  be  ddecdre, 
a«  the  liquor  could  not  be  equally^  diffused ;  the  pieces  were  therefore 
only  partially  bleached,  being  white  in  some  parts,  and  more  or  lets 
coloured  in  others. 

Mr.  Rupp,  of  Manchester,  invented  au  apparatus  for  bleaching  cbtli» 
exceedingly  bimple  in  its  construction,  of  small  ezpence,  and  wlK^h  con- 
tains the  liquor  iii  such  a  manner  as  to  prevent  toe  escape  of  the  ozr- 
g«natf  d  muriatic  acid  gas.  A  consideration  of  no  less  importance  fai  the 
arrangement  of  this  apparatus,  is  the  impossibility  of  the  vapour  fa\jur« 
iiig  the  health  of  the  workmen. 

It  was  found,  however,  that  the  use  of  the  oxygenated  muriatic  acid, 
alone,  weakened  the  cloth,  and  various  methods  for  preventhig  its  nox- 
ious effects  upon  the  health  of  the  workmen  were  tried  without  success; 
till  it  was  discovered  that  an  addition  of  alkali  to  the  liquor,  deprived  it 
of  its  suffocating  effects,  without  destroying  its  bleaching  powers.  The 
process  began  then  to  be  carried  on  in  open  vessels,  and  nas  been  con* 
tinued  in  thin  manner  to  the  present  period.  The  bleacher  is  now  abia 
to  work  his  pieces  in  the  liquor,  and  to  expose  every  part  of  them  to  ita 
action,  without  inconveniaice. 

Potash  was  at  first  used  for  this  purpose ;  and  although  this  advan- 
tsjge  was  unquestionably  great,  it  was' diminished  by  the  heavv  expenca 
or  the  potash,  which  was  entirely  lost.  Also,  the  potaah  which  was 
added  to  the  liquor,  though  it  did  not  destroy  its  power  of  bleachmg, 
diminished  it ;  because  a  solution  of  the  oxygenated  muriate  of  pota«, 
which  differs  firom  this  bleachinc  liquor  in  nothmg  but  in  the  proportioo 
of  alkali,  will  not  bleach  at  uL  This  is  a  well-known  fact,  from 
which  we  might  infer,  that  the  oxygenated  muriatic  acid  will  lose  ita 
power  of  destroying  the  colouring  matter  of  vegetable  substances,  hi 
proportion  as  it  becomes  neutralized  by  potass. 

It  wan  afterwards  discovered  that  the  oxy-muriatic  add  might  ba 
coirii>ined  with  tite  alkaline  earths,  as  lime  and  barytas,  and  also  with 
magnesia ;  by  this  means  forming  ozy-muriates,  which  were  soluble  hi 
water,  and  had  the  oroperty  of  bieacbin^.  The  oxy-muriate  of  lime  b 
at  present,  used  in  ajmoat  all  the  bkacfauig-grounda. 

dccclxix. 

Bleaching  by  means  of  the  Oxy-Muriate  of  Lime. 

If  the  Oygenated  Muriatic  Acid  is  passed  through  Lime-" 
water^  it  will  combine  with  the  Lime,  and  form  Oxy*muriate 
of  Lime ;  but  as  the  water  can  only  retain  a  small  portion  of 
Lime«  this  was  not  found  of  much  Ase.     To  cause  a  lanrar 

auantity  of  Lime  to  comUne  with  the  Oxy-muriatic  Add  Gn 
le  Lime  is  mechanically  su^nded  in  the  water,  into  whoch 
the  gas  is  made  to  pass,  and  a^tated,  so  as  to  present 
fresh  matter  to  the  gas.  By  this  means,  the  Oxj-muriate 
of  lime  is  fprmed  in  a  very  convenient  manner ;  it  is  dip- 
solved  in  water,  and  used  as  a  Ueaching  liquor. 

This  liquor  is  found  to  be  preferable  to  the  oxygenated 
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jnuriatic  Acid,  aod  potass.  At  the  great  bleacb-fieid  in 
Ireland,  four  leys  of  potash  are  applied  alternately  with  four 
weeks  exposure  on  the  grass,  two  immersions  in  the  Oxy- 
genate4  muriate  of  Lime,  a  ley  of  Dotash  between  the  two, 
and  the  exposure  of  a  week  on  ttie  grass  between  each 
ley,  and  the  immersions.  During  summer,  two  leys  and 
fifteen  days  exposure  are  sufficient  to  prepare  cloth  tor  the 
action  of  the  Oxygenated  muriate ;  the  three  alternate  leys* 
with  immersions  in  the  liquor,  will  be  f  ufficient  to  complete 
the  bleaching:  nothing  then  will  be  necessary,  but  to  wind 
the  doth  through  the  Sulphuric  Acid. 

OhurwUions,  The  oxygenated  muriatic  acid  |^8  may  also  be  oombtned 
with  lime  in  a  dry  state,  or  the  water  may  lie  evaporated,  when  It  is 
employed  for  the  formation  of  oxy-muriatest  which  may  then  be  very 
conr^niently  transported  to  any  distance  without  injury  to  its  detersire 
power. 

DCCCLXX. 

To  Bleach  bt  means  of  the  Sulpuuret  of  Limc 

To  find  a  detersive  substance,  which  might  be  a  substi- 
tute for  Potass,  was  an  object  of  the '  utmost  importance. 
Mr.  Kirwan  suspected  that  it  would  be  foimd  in  the  Sulphu- 
ret  of  Lime,  and  his  opiiuon  was  confirmed,  by  Dr.  Higgins. 
Sulphur  and  Lime  are  both  cheap  articles ;  they  are  very 
easily  combined  and  this  combination  completely  answers 
the  purposes  of  Potass,  without  any  danger  of  injuring  the 
linen. 

The  Sulphuret  of  Lime  is  prepared  in  the  following  man- 
ner for  the  purpose  of  bleaching  •  Sulphur  or  brimstone,  in 
fine  powder,  four  pounds ;  Lime,  well  slacked  and  sifted, 
twenty  pounds  ;  water,  sixteen  gallons  ;  these  are  to  be  well 
mixed,  and  boiled  for  about  half  an  hour  in  an  iron  vessel, 
stirring  them  briskly  from  time  to  time.  Soon  after  the 
agitation  of  boiling  is  over,  the  solution  of  the  Sulphuret  of 
lime  clears,  and  may  be  drawn  off  free  from  the  insoluble 
matter,  which  is  considerable,  and  which  rests  upon  the 
bottom  of  the  boiler.  The  liquor,  in  this  state,  is  pretty 
nearly  of  the  colour  of  small  beer,  but  not  quite  |p  trans- 
parent. 

Sixteen  gallons  of  fresh  water  are  afterwards  to  be  poured 
upon  the  insoluble  dregs  in  the  boiler,  in  order  to  separate 
the  whole  of  the  Sulphuret  from  them.  When  this  clears 
(being  previously  well  agitated),  it  is  also  to  l^e  drawn  off  and 
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mixed  with  the  first  Kquor ;  to  these,  ajgain,  thirty-three  gal- 
lons more  of  water  may  be  added,  which  will  reiluce  the  li* 
quor  to  a  proper  stanaard  for  steeping  the  doth.  Here  we- 
have  (an  allowance  being  made  for  evaporation,  and  for  the 
quantity  retained  in  the  dregs)  sixty  gallons  of  liquor  from 
lour  pounds  of  brimstone. 

Although  Sulphur,  by  itself,  is  not  in  any  sensible  degree 
soluble  in  water,  and  Lime  but  sparingly  so,  water  dissolving 
only  about  one  seven-hundredth  part  of  its  weight  of  Lime, 
yet  the  Sulphuret  of  Lime  is  hignly  soluble. 

When  linen  is  freed  from  the  weaver^s  dressing,  in  the 
manner  already  described,  it  is  to  be  steeped  in  the  solution 
of  Sulphuret  of  Lime  (prepared  as  above)  for  about  twelve 
or  eighteen  hours,  then  tAken  out  and  very  well  washed. 
When  dry,  it  is  to  be  steeped  in  the  Oxymuriate  of  Lime  for 
twelve  or  fourteen  hours,  and  then  washed  and  dried.  This 
process  is  to  be  repeated  six  times,  that  is,  by  six  alternate  im- 
mersions in  each  liquor,  which  has  been  found  to  whiten  the 
linen. 

Observation.  Steam  has  been  lately  emplojed  for  lileacbing  with 
great  success  in  France.  The  process  wa&  brought  from  the  Leratit 
Chaptal  first  made  it  known  to  the  public. 

dccclxxi. 

Blrachikg  bv  Means  of  Alkalised  Steam. 

In  the  process  of  bleaching  by  Steam,  the  high  tempera- 
ture swells  up  the  fibres  of  the  thread  or  cloth ;  the  pure 
alkali,  which  rises  with  the  elastic  fluid,  seizes  with  avidity 
on  the  colouring  matter ;  and  seldom  does  the  tissue  of  the 
flax,  or  hemp,  resist  the  penetrating  effect  of  tliis  vapour-buth. 
The  whole  matter,  therefore,  by  which  they  are  coloured,  is 
attacked  and  decomposed  by  this  single  operations  and  even 
if  we  suppose  that  a  part  has  been  able  to  resist,  nothing  is 
necessary  but  to  repeat  the  operation,  after  a  previous  mi- 
mersion  and  exposure  on  the  grass,  to  ensure  its  complete 
effect.  The  alkali  even  appears  to  have  a  much  livelier 
and  more  caustic  action,  when  it  is  combined  with  caloric, 
than  in  ordinary  leys,  where  the  temperature  never  rises 
ab<we  IBS'*  of  Fahrenheit.  By  making  the  cloth,  or  thread, 
pass  through  one  ley  of  Oxygenated  Muriate  of  Lime,  an 
union  is  effected  between  the  sohition  and  the  carbon,  arising 
from  the  extracto-mucous  matter  of  the  flax;  Carlionic  Acid 
is  fornied ;  the  water,  even,  in  which  this  new  comp)und  is 
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dBluted,  ooncun  to  promote  the  combination ;  if  the  cloth  if 
then  exposed  on  the  grass,  the  Carbonic  Acid  is  diasipatMlt 
and  the  cloth  is  bleaclied 

It  was  bebeved  that  the  steam  of  a  pure  alkaline  Icj 
would  not  be  caustic,  and  would  not  produce  the  same  ef^ 
feet  as  the  saline  solution;  and  the  reason  assigned  for  this 
opinion  was  the  concentration  of  all  the  salts  by  the  evapo- 
ration of  the  aqueous  fluid :  but  what  takes  place  in  the 
open  air,  where  the  atmosphere  every  moment  absorbs  the 
moisture  which  is  evaporated^  cannot  be  applied  to  a  close 
apparatus,  where  the  temperature  is  elevated  in  an  extreme 
d^ree ;  besides^  the  caloric  always  carries  with  it  a  little  al« 
kail,  even  in  low  temperatures,  as  is  observed  when  hot  water  is 
Poured  over  potass ;  the  steam  which  issues  from  it  chai^ges 
blue  vegetable  colours  to  green. 

It  follows,  from'  these  principles,  that  the  action  of  steam 
akme  does  not  bleacli,  and  that  the  concurrence  of  Oxygen 
is  necessary  to  aid  the  composition  of  the  Carbonic  Acid ; 
this  add  requires  for  its  formation,  28  parts  of  Carbon,  satu- 
rated with  72  of  Oxygen :  but  all  the  Oxygen  contained  in 
the  apparatus  would  not  be  sufficient  to  saturate  the  consider- 
able  quantity  of  colouring  matter  burnt  by  the  alkaline  com- 
bustion, and  converted  into  Carbon ;  this  deficit  must  be  sup- 
plied by  immersion  iti  any  OxygeuAted  liquor  whatever,  and 
the  dispersion  of  the  elastic  fluid  thus  formed  must  be  then 
facilitated  by  exposure  on  the  grass. 

To  bleach  cloth  in  this  manner,  it  must  be  immersed  in  a 
slight  alkaline  caustic  liquor,  and  placed  in  a  chamber  con- 
structed over  a  boiler,  into  which  is  put  the  alkaline  ley 
which  is  to  be  raised  into  Steam.  After  the  fire  has  been 
lighted,  and  tl)e  cloth  has  remained  exposed  to  the  action  of 
the  steam  for  a  sufficient  length  of  time,  it  is  taken  out,  and 
immersed  in  the  Oxygenate  Muriate  of  Lime,  and  afterwards 
exposed  for  two  or  three  days  on  the  grass.  This  operation, 
which  is  very  expeditious,  will  be  sufficient  for  cotton ;  but  if 
linen  cloth  should  still  retain  a  yellow  tint,  a  second  alkaline 
caustic  vapour-bath,  and  two  or  three  days  on  the  grass,  will 
be  sufficient  to  give  it  the  necessary  degree  of  whiteness. 

Bleaching  or  Cottok. 

Cotton  is  a  ftlamentoue  8ubstanoe,  or  A  kind  of  down  which  envelopes 
the  8(*eds  of  the  cotton-plant.  ThU  plant,  or  thrub,  comes  originalJy 
from  the  East,  and  ^rows  only  in  warm  climates. 

This  sub^itaiici*,    after  being  separated  from  the  Keds,   is  alwajt 
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charged  with  a  coarte  colouring  matter,  whidi  soils  it,  and  renders  it 
opaque.  The  presence  of  this  unctuous  matter  is  proved  by  the  slow- 
ness with  whicn  cotton  absorbs  water  before  it  is  scoured,  and  by  the 
force  with  which  it  absorbs  it  after  the  operation ;  by  which  iiieaiiS| 
from  being  opaque,  it  is  rendered  dear  and  transparent 

Cotton  varies  a  great  deal  in  its  qualities,  according  to  the  diffiiVMt 
kinds,  the  climate  where  produced,  and  the  culture  employed.  Its  oo« 
lour  Is  sometimes  yellow,  and  somethnes  white ;  but  in  general  it  is  of 
a  ^rty  yellow. 

pCCCLXXII. 

To  Blsach  Cotton 

To  bleach  it,  does  not  require  the  same  preparations  as 
hemp  and  flax.  The  Hint  operation  consists  in  scouring  it 
in  a  slight  alkaline  solution ;  or,  what  is  better,  by  exposure 
to  Steam.  It  is  afterwards  put  into  a  basket,  and  rinsed  in 
running  water.  The  immersion  of  cotton  in  an  alkaline  ley, 
however  it  may  be  rinsed,  always  leaves  with  it  an  earthy  de- 

Csit.  It  is  well  known  that  cotton  bears  the  action  of  acids 
tter  than  hemp  or  flax ;  that  time  is  even  necessary  before 
the  action  of  them  can  be  prejudicial  to  it ;  and  by  taking 
advantage  of  this  valuable  property  in  regard  to  bleaching, 
meaiis  have  been  found  to  free  it  from  the  earthy  deposit,  uy 
pressing  down  the  cotton  in  a  very  weak  solution  of  Sulphu- 
ric Acid,  and  afterwards  removing  the  acid  by  washing,  lest 
too  long  remaining  in  it  should  destroy  the  cotton. 

B1.BACHING  or  Wool. 

The  bubstancei  produced  by  the  animal  kingdom  differ  essentially 
in  their  constituent  principles  from  vegetables,  ve^tables  serve  as  the 
nourishment  to  the  animals  and  the  insects,  the  sptjils  of  which  we  em- 
piny.    Animalized  bv  their  organs,  they  acquire  other  properties. 

Wool  is  a  finer  kind  of  hidr  with  which  the  bodies  of  several  animals 
are  covered.  It  is  composed  of  filaments  or  tubes,  filled  with  an  oily, 
or  medullary,  substance.  The  sides  of  these  tubes  are  perforated  with 
a  multitude  of  small  pores,  which  communicate  with  a  longitudinal 
tube.  By  chemical  analysb,  wool  gives  a  great  deal  of  oil,  and  carbo- 
nate of  ammonia ;  caustic  alkaline  leys  dissolve  it  entirelv.  It  experi- 
ences no  change  in  boiling-water;  it  alters  very  little  when  preserved 
in  a  place  well  aired ;  acids  have  very  little  action  on  it;  when  exposed 
to  a  strong  heat,  it  enters  into  fusion. 

An  examination  of  these  chemical  facts  is  necessary  for  understand- 
ing the  principles  which  ought  to  direct  the  artist  in  the  bleaching  of 
this  substance.  The  little  action  which  acids  have  upon  wool,  and  iti 
unalterableness  in  water,  even  when  aided  by  heat,  render  it  necessary 
to  have  recourse  to  alkaline  or  saponaceous  leys ;  but  its  solubility  in 
these  salts  shews,  that  great  prudence  and  caution  must  be  employed. 
In  regard  to  acidi,  none  have  been  hitherto  used  but  the  sulpmirous 
ackl,  obtained  m  the  gaseous  state  by  combustion. 
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dccclxxiii. 

Mkthods  to  be  adopted  for  Blrachimg   Wool. 

In  the  preliminary  operations  to  which  Wool  is  subiected, 
it  is  customary  to  leave  a  little  of  its  grease,  to  secure  it  fivxii 
inse(*ti«.  Wool  is  often  freed  from  the  grease  by  the  farmers^ 
when  they  wish  to  sell  it  at  a  high  price;  but  in  the  subse- 
quent manipulations,  it  is  greased  or  oiled  before  it  is  combed, 
spun,  &c. :  and  as  this  fat  matter  attracts  dust,  it  dirties  and 
tJiickens  the  stuffs.  The  first  kind  of  bleaching  to.  which 
wool  is  subjected,  is  to  free  it  from  these  impurities.     7  his 

X ration  is  called  scouring.  In  manufactones,  it.isgener- 
^  performed  by  means  of  an  ammoniacal  ley,  formed  of 
five  measures  of' river  water  and  one  of  stale  uiine;  the 
Wool  is  immersed  fur  about  twenty  minutes  in  a  bath  of  this 
mi.xture,  heated  to  fifty-six  degrees ;  it  is  then  taken  out, 
sufiered  to  drain,  and  then  rinsed  in  running  water :  this 
manipulation  softens  the  Wool,  and  gives  it  the  first  degree 
of  whiteness :  it  is  repeated  a  second,  and  even  a  tlurd  time, 
after  which  the  Wool  is  fit  to  be  employed.  In  some  placet^ 
scouring  is  performed  Avith  water  slightly  impregnated  witli 
soap ;  and  indeed,  for  valuable  articles,  this  process  is  pre- 
ferable, but  it  is  too  expensive  for  articles  of  less  value. 

Fulling  the  cloth  adds  still  to  the  whiteness ;  and  if  an  in- 
creased (leij:ree  is  necessary,  it  may  be  procured  by  the  ac- 
tion of  the  Sulpluireous  Acid ;  that  is  to  say,  of  the  fumes 
of  Sulphur  in  a  state  of  combustion,  or  the  vapour  of  that 
acid  condensed  and  combined  with  water. 

Sulphuring  is  generally  performed  in  an  arched  or  verv 
close  chamber,  constructed  m  such  a  manner,  that  the  arti- 
cles to  Ix?  cxix)sed  to  the  action  of  the  Sulphur  can  be  sus- 
|)ended  on  |K)]es.  'I'li-e  chamber  being  fillea,  a  certain  quan- 
lity  of  Sulphur  is  put  in  a  state  of  combustion  in  flat  dishes, 
having  a  large  surface  with  very  little  depth ;  the  entrance 
is  speedily  shut,  and  all  the  interstices  around  the  door  are 
carefully  stopped  to  prevent  the  access  of  the  atmospheric 
air.  The  acid  generated  by  the  combustion  of  the  Sulphur, 
penetrates  the  stuffs,  attacks  the  colouring  matter,  destroys 
it,  and  effects  the  bleaching.  The  stuffs  are  left  in  the  stoves 
some  time  after  the  combustion  has  ceased.  This  time  varies 
from  six  to  twenty-four  hours.  They  are  then  taken  out, 
and  made  to  pass  through  a  slight  washing  with  soap,  to 
remove  the  roughness  they  have  acquired  by  the  action  of 
the  acid,  and  to  give  them  the  necessary  softness 
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This  process  is  imperfect.  At  first,  the  acid  of  the  Sul- 
phur acts  only  on  the  surfaces,  and  does  not  penetrate.  Thb 
aerial  immersion  is  not  sufficient ;  the  gas  cannot  introduce 
itself  to  a  sufficient  depth  into  the  stuffs,  and  the  superficies 
only  are  whitened. 

A  superior  method  has  been  lately  invented,  which  is  by 
making  use  of  the  Sulphurous  Acid. 

The  Sulphurous  Add,  or  that  acid  generated  by  the  im- 
perfect combustion  of  Sulphur,  differs  from  the  Sulphuric 
Acid  (ml  of  vitriol),  by  its  contuning  less  of  the  acidifying 
principle. 

Sulphurous  Acid  gas  unites  very  easily  with  water,  and  in 
this  combination  it  may  be  employed  for  bleaching  Wool  and 
Silk.  The  Sulphurous  Acid,  in  this  state  of  liquidity,  may 
be  prepared  by  making  it  traverse  water  in  an  apparatus 
nearly  similar  to  that  used  for  preparing  Oxygenated  Muria- 
tic Acid.  The  most  economical  method  of  obtai  ning  it,  is 
to  decompose  Sulphuric  Acid,  by  the  mixture  of  any  com- 
buitibk  matter  capable  of  taking  from  it  a  part  of  its  Oxy* 
gen.  In  exact  experiments  of  the  laboratory,  when  the  che- 
mist is  desirous  of  having  it  in  groat  purity,  it  is  obtained  by 
4neans  of  metallic  substances,  and  particularly  by  Mercury ; 
but  for  the  purpose  of  which  we  are  treating,  where  great 
economy  is  required,  ^^e  should  recommend  the  most  com- 
mon substances.  Take  chopped  straw,  or  saw-dust,  and 
introduce  it  into  a  Mattrass ;  pour  over  it  Sulphuric  Acid, 
applying  at  the  same  time  heat,  and  there  will  be  disen- 
gaged Sulphurous  Acid  gas,  which  may  be  combined  with 
water  in  the  apparatus. 

I'he  pieces  are  jx>lled  upon  the  reels,  and  are  drawn 
tlirough  the  Sulphurous  Acid  by  turning  them,  until  it  is 
observed  that  the  whiteness  is  sufficiently  bright  They  are 
then  taken  out,  and  are  left  to  drain  on  a  bench  covered 
with  cloth,  lest  they  should  be  stained  in  consequence  of 
the  decomposition  of  the  wood  by  the  Sulphurous  Add; 
they  are  next  washed  in  river  water,  and  Spanish-white  is 
employed,  if  it  should  be  judged  necessarj*.  This  opera- 
tion is  performed  by  passing  the  pieces  through  a  tiib  of 
clear  water,  in  whicn  about  eight  pounds  of  Spanish-white 
have  been  dissolved.  To  obtain  a  fine  whiteness,  the  stufis, 
in  general,  are  twice  sulphured.  According  to  this  process, 
one  immersion,  and  reeling  two  or  three  hours,  are  suffident. 
Azuring,  or  bluing,  is  performed  by  throwing  into  the  Spa- 
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Qiih-white  liquor  a  solution  of  one  part  of  Pnuaton  blue  to 
4M)0  parts  oT water;  shaking  the  (uoth  in  the  liquid,  jnd 
feeling  it  rapidly.  The  ciperation  is  temunated  bj  a  sliglit 
washing  with  soap,  to  gire  softness  and  pliability  to  tbe 
stuffs. 

rULLINO. 

Fulling  is  tbe  art  of  cleansing,  scouringy  and  pressing  clothft.  stnfl^, 
and  stockinfffl,  to  render  tbem  stronger,  cloier,  and  firmer ;  called  also 
milling.  The  fulling  of  dotbs  and  other  stuffs  is  perfbmied  by  a  kind  of 
water-mill,  thence  called  a  fulUng,  or  scouring,  milL  These  mills,  esoept 
in  what  relates  to  the  mill-stones  and  hopper,  are  much  the  same  with 
corn-mills :  and  there  are  even  some  whicn  senre  iQdiff*ereiitl7  for  either 
use ;  corn  hehtg  ground,  and  cloths  fulled,  by  the  motion  of  the  sanse 
wheel.  Whence  in  some  places,  particulsriy  m  France,  the  ihllers  are 
cslled  millers ;  as  grinding  com,  and  milling  stuffs,  at  the  same  tinse. 

The  principal  parts  of  the  fulling-miU  are:-the  wheel,  with  its  trundle; 
which  gives  motion  to  the  tree  or  middle,  whose  teeth  communicate 
with  the  pestles  or  stampers,  which  are  hereby  raised  and  made  to  fall 
•Iteniately,  according  as  its  teeth  catch  oti,  or  quit  a  kind  of  latch  in  tbe 
middle  of  each  pestle.  The  pestles  and  troughs  are  of  wood ;  each 
trough  having  at  least  two,  sometimes  three,  pestles,  at  the  discretion  of 
the  master,  or  according  to  the  force  of  the  stream  of  water.  In  these 
troughs  are  kid  the  cloths,  stuffs,  &c  intended  to  be  hilled:  then,  let- 
ting the  current  of  water  fall  on  the  wheel,  the  pestles  are  sucotsfirdy 
let  fall  thereon,  and  by  their  weight  and  velodty,  stsmp  and  pvess  the 
4ituff8  very  strongly,  which  by  these  means  become  thicKened  and  con- 
densed. In  tbe  course  of  the  operation,  they  sometimes  make  use  of 
urine,  sometimes  of  fnller's  earth,  and  sometimes  of  soap.  To  prepare 
the  stuffs  to  receive  the  first  impressions  of  tbe  pestle,  they  are  usually 
laid  in  urine  ;  then  in  fuller's  earth  and  water ;  and,  lastly,  ui  soap  dis- 
solved in  hot  water.  Soap  alone  would  do  very  well ;  but  thu  is  ex- 
pensive :  though  fuller's  earth,  in  the  way  of  our  dressing,  is  scarcely  in- 
terior  to  it ;  but  then  it  mu At  be  well  cleared  of  all  stones  and  ffrittinesses, 
which  are  apt  to  make  holes  in  the  stuff.  •  As  to  urine,  it  is  certainly 
prejudicial,  but  ought  to  ho  entirely  discarded  ;  not  so  much  on  acoount 
of  its  ill  smell,  as  of  its  sharpness  and  saltness,  which  qualities  are  apt 
to  render  the  stuffs  dry  and  harsh. 

dccclxxiv. 

Art  of  Fullinc;  Cloths,  Woollens,  &c. 

The  method  of  Fulling  cloths  and  woollen  stuffs  with  soap, 
is  this,  a  coloured  cloth,  of  about  45  ells,  is  to  be  laid  in  tne 
usuid  manner  in  the  trough  of  a  fulling-mill,  wiUiout  first 
soaking  it  in  water,  as  is  commonly  practised  in  many  places. 
To  fuU  this  trough  of  cloth,  15  pounds  of  soap  are  requimly 
one-half  of  which  is  to  be  melted  in  two  pails  of  river,  or 
sprinj^  water,  made  as  hot  as  the  hand  can  well  bear  it.  This 
solution  is  to  be  poured  by  little  and  little  upon  the  clotli,  in 


COLOCAIKO  AKD  BLEACUINC. 


•SIS 


proportion  as  it  is  laid  in  tJie  trough ;  ami  thus  it  is  to  be 
fulled  lor  at  least  two  hours;  after  wliich  it  is  to  be  laken 
out  and  stretched.  I'hls  done,  lh<'  cloth  is  iunueciiately  to- 
turn  id  into  the  same  trongli,  without  any  new  soap>  and 
there  fulled  two  hours  more.  Then  taking  it  out,  they 
wring  it  well^  to  express  all  the  f^jrease  and  fdtli.  After  the 
second  fulling,  the  remainder  of  the  soap  is  dissolvetl  as  in 
the  former,  and  cast  four  different  times  on  the  doth,  re- 
membering to  take  out  the  clotb  every  two  hours  to  stretch 
it  J  and  undo  the  plaits  am!  wrinkles  it  has  arcjuired  in  the 
trough.  When  sunicienlly  fulled,  and  brought  to  I  he  qu.ility 
and  thickness  required,  scour  it  in  hot  water>  keeping  it  in 
the  trough  till  it  is  quite  clean.  A&  to  white  clolhs,  as  t^iese 
full  more  easily,  and  in  less  lime  than  coloured  ones,  a  third 
part  of  the  soap  may  l>e  spared, 

Ohstri'ationx.  The  fiilliug  of  stock  irises «  cap$i«  &c.  should  be  |>erfbrfned 
Romew  hat  cliifL-retiily,  viz,  either  by  the  ft*t  or  the  bnnds,  or  by  «  kiiul  of 
wooJt  II  rack,  eiiher  armed  with  teelh  of  the  same  matter,  or  else  horses, 
or  Imllot  ks  teetJj.  The  ingredienta  made  use  of  are,  urine,  green  so,ip, 
while  soMp»  and  fuller's  earth.  But  the  urine  also  it  reckoned  prejudicial 
herp.  Woven  stockingSf  &c.  ihould  be  billeti  with  the  soap  atone:  for 
thofic  that  are  ktiit,  earth  maj  be  ii»ed  with  the  soap.  Indeed  it  in  com- 
mon to  full  these  kind.i  of  works  by  the  rnill,  after  the  usual  maiitier 
of  clfith^  ic. ;  but  thiit  is  too  coarse  ami  violent  a  manner,  and  apt  to 
damage  the  work^  unless  it  is  very  dtroii^. 

«L£ACHlNO  or  SILK. 

Silk  is  a  semi-transparent  matter,  spun  by  a  caterpillar,  and  formed 
of  a  substance  contained  in  its  body^  which  iRcomes  hard  in  the  air.  This 
insect  hihahits  warm  cbmntes,  being'  indigenotis  hi  Asia :  it  was  naltir- 
alixed  in  Enrope  about  the  time  of  the  downfall  of  the  Roman  Empire. 

The  filaments  prepared  by  the  silkworm  arendled  up  in  a  pod  or  b»IL 
In  this  state,  in  which  we  find  it,  it  is  covered  with  a  yellow  vami»h, 
which  destroys  its  bnllianry  and  renders  it  rough.  Silk  by  chemical 
analysis  gives  carbonate  oi  ammonia  and  oil ;  water  at  a  boiling  heat 
produces  no  effect  upon  It ;  alcohol  makes  it  experience  no  change  ;  bat 
conGiUtrated  alkalifie  leys  attack  and  dissolve  it. 

To  give  splendour  to  gilk,  it  must  lie  freetl  from  Us  varnish*  Thi« 
cohering  is  soluble  in  alkaline  leys.  Silk  is  generally  scoured  by  meani 
of  soap,  by  which  it  lo*ses  one-fourth  of  its  weight.  The  matter  disen- 
fraged  from  It  is  very  fetid,  and  it  the  silk  is  not  rinsed  in  plenty  of  water, 
putrid  fermentation  will  take  place.  Evtni  when  the  best  soap  is  used, 
it  is  generally  suspected  that  it  Injures  the  whiteness  of  the  wJk,  The 
unleiidonr  of  the  Chinese  silk  h  brighter  than  ihat  of  the  European,  anil 
the  t/hinese  employ  no  soap  in  their  operjilions,  A  sJigbtly  alkarme  fey 
will  diiifiolve  the  varnish  ot^  the  silb  without  using  soap,  and  tliM  hat  also  * 
been  effected  by  the  action  of  boiling  water  at  a  very  high  temperature. 

LL 
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DCCCLXXV, 

Method  of  Bliacring  Silk. 

The  method  which  has  been  used  successfully  in  France  ii 

i  follows : 

Take  a  solution  of  caustic  Soda,  so  weak  as  to  mark  only  a 
fourth  of  a  ilegree^  at  most,  of  Ine  areometer  for  salts,  and 
fill  with  it  the  boiler  of  the  apparatus  for  bleaching  with 
steam.  Charge  the  frames  with  skeins  of  raw  silk,  ana  place 
them  in  the  apparatus  until  it  is  full ;  then  close  the  door, 
and  make  the  solution  boil.  Havinnr  continued  the  ebullition 
for  twelve  hours  slacken  Uie  fire,  and  oj Jen  the  door  of  the  ap- 
[laralus.  The  heat  of  the  Steam,  which  is  always  above 
250^,  will  have  been  sufficient  to  free  the  silk  from  the  gutn, 
and  to  fitcour  it.  AVash  die  skeins  in  warm  w^ater;  and,  hav- 
ing wrung  them,  place  them  again  on  the  frames  in  the  appa- 
ratus, to  undergti  a  second  hot  ling.  71ven  wash  them  several 
times  in  water,  and  inuncrsc  them  in  water  somewhat  soapy^ 
to  give  them  a  little  stjftncss. 

Notwithstanding  the  whiteness  which  silk  acquires  by  these 
different  operations,  it  must  be  carried  to  a  higlier  degree  of 
splendour  by  exposing  it  to  the  action  of  Sulphurous  Acid 
Gas,  in  a  close  chambcri  or  by  immersing  it  in  Sulphurou* 
Acid,  as  before  recotnmended  for  Wool 


©CCCLXXVI. 

To  Bleach  Pbints,  and  Printed  Books. 

An  application  has  been  made  of  this  mtKle  of  bleachingv 
to  the  whitening  of  books  and  prints,  that  have  been  soiled 
by  smoke  anc*  lime. 

Simple  imniersion  in  Oxygenate<l  Muriatic  Acid,  letting 
the  article  remain  in  it,  a  longer,  or  shorter  space  of  time^ 
according  to  the  strt-ngth  of  the  liquor,  will  l>e  sufficient  to 
whiten  an  engraving:  if  it  is  required  to  whiten  the  paper 
of  a  bound  book,  as  it  is  necessary  that  all  the  leaves  should 
l>e  moistened  by  the  acid,  care  must  bo  taken  to  open  the 
book  well,  and  to  make  the  lioarcl>  rest  on  the  edge  of  the 
vessel,  in  such  a  manner  that  tiic  paper  alone  shall  be  dipped 
in  the  liquid ;  the  leaves  must  be  separated  from  each  other, 
in  order  that  they  may  be  eqnallv  moistened  on  both  sides. 

The  liquor  assumes  a  yelk»w  tmt,  and  the  paper  becomes 
white  in  the  same  proportion ;  at  the  end  of  two  or  three 
hours,  the  book  may  be  taken  from  the  acid  liquor,  and 
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plunged  into  pure  water,  with  the  same  f&re  anil  precaution 
as  reconimendL'd  in  regitrd  lo  tlie  acitl  liquor,  that  the  water 
may  exactly  touch  the  two  surfaces  of*  each  leaf.  T!ie  water 
must  be  renewed  every  hour,  to  extract  the  acid  remaining  iu 
the  paper,  and  to  dissipate  the  disagreeable  smell 

Obiermtimi.  Bv  following  this  prt>CL*ss»  iherc  i»  some  dani^'cr  that 
the  pages  will  not  be  ell  equal Ij  whrteiii^d  ;  cUhcr  because  the  Icarei 
have  fiot  been  sufficienlly  separated,  or  because  ihe  liijuid  has  had  mort 
action  oil  tlie  itont  margms  ihao  on  ihose  near  the  tiindiii^.  On  thU 
account,  the  best  way  is  to  dealroj  the  hindhig  entirely,  that  each  iesif 
may  receive  an  tM|ual  and  ptrfect  immersion.  This*  is  the  proceis  re- 
couimetuled  by  M,  ChaptaL 

*'  They  b*'giii/*  lays  he*  *'  by  Mnsewmg  die  hook,  and  separating  it 
Ititt>  Itaves,  which  they  place  in  cases  formed  hi  a  leaden  tub,  witli  very 
thill  slips  of  wood  or  glass;  so  that  the  leave*,  wh«m  laid  flat,  are  separ- 
II ted  from  each  other  by  interrak  icarcdy  lefisihle.  The  acid  h  theti 
(Kiiired  in,  making  it  fall  on  the  sides  of  the  tub,  in  order  that  the  leavei 
mny  not  be  deraui,'^d  by  ira  motion.  W  hen  the  workman  judges,  by 
the  w  liiteness  of  die  paper,  that  it  has  been  sufficiently  acted  upon  by 
the  acid,  it  \»  drawn  f^lT  by  a  cock  at  the  bottom  of  the  tub,  and  itn  place 
is  supplied  by  clear  fre»h  water,  wliich  wesikens  and  earnes  off  the  re- 
main ft  of  the  acid,  as  well  as  the  strongs  smell.  The  leaves  are  then  to 
be  dried,  ami  after  being  presseti,  may  be  aijain  bound  up* 

*'  The  leaves  may  be  placed  also  vertically  in  the  tub ;  and  this  posi- 
tion ?ecms  to  po^fsess  some  udvantape,  as  they  will  be  less  liable  to  ha 
torn,  With  thia  view  I  corisinJCted  a  wooden  frame,  which  ]  ad- 
justed to  the  proper  heiiihl,  according  lo  thf  size  of  the  leaves  which 
I  wUhed  to  wliiteiL  This^  Irume  Mipimrttd  very  thui  slips  of  wood, 
leaving  only  the  space  of  half  a  line  between  then).  1  placed  two 
Iciives  in  each  of  thef»e  inlervaU,  and  kept  them  fixed  in  their  place  by- 
two  small  wooden  wedges,  which  I  puslieil  in  between  tlie  slips*  When 
the  paper  was  whitened,  I  lifted  itp  the  frame  wiih  leavci^,  and  plunged 
them  in  cold  water,  to  remove  the  remains  of  the  acid,  as  well  as  the 
smell ;  this  process  I  prefer  to  the  other* 

"  By  this  operation  books  are  not  only  cleaTied,  hut  the  paper  acquirea 
a  degree  uf  whiteness  supt-rior  to  what  it  j>os5e5sed  when  fimt  made. 
The  u^  of  this  acid  i;  attended  also  with  the  valuable  advantage  of 
destroying  ink-spotii.  This  liquor  has  no  action  upon  spots  of  oil  or  ani- 
mal grease  ;  but  it  has  bein  long  knowfi  that  a  weak  jfoKitioii  of  potass 
will  etfectuitlly  remove  staifi^  of  that  kind. 

»*  When  1  had  to  repair  prints  so  torn  that  they  exhibited  only  scrapt 
pasted  upon  other  paper,  I  was  afraid  nf  kisin^  these  fragments  in  the 
liqtnd,^  because  the  pa^te  btrcame  tlissolv i<d.  In  such  cases,  I  inclosed 
the  prints  in  a  cylindiic  glass  vessel,  which  I  inverted  on  the  water  hn 
which  I  bad  put  the  mixture  proper  for  enti  icnting  the  oxygenated  mu- 
riatic acid  ga?4.  This  vapour,  by  filling  ll»e  whole  inxtde  of  the  jar,  acted 
upon  the  prints  extracted  the  grease  as  well  iis  itik'^pots,  and  the  frag« 
nients  remained  pasted  to  the  paiper" 

To  oxygenate  common  muriatic  acid,  dilute  it,  and  tidx  it,  in  a  verj 
strong  gfa^s  vesi^el,  with  manganese  ;  in  such  a  manner  that  the  mix- 
tiire  may  not  occupy  the  whole  contents  of  the  glasF.     Air*bubbles  ar« 
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fbfm^  on  liie  surface  of  the  liquor;  the  empty  space  becoraei  fllM 
-mlth  a  grpeiibh  vapour ;  and  at  the  end  of  lome  hours  the  acid  may  be 
llkrdier  ililitted  with  water,  and  then  uaed^  It  has  an  add  taste,  because 
I  the  wliole  is  not  nalurated  with  oivpen  ;  but  it  posses^s  all  the  ▼ittues 
L«f  the  oxygt-natpd  muriatic  acM.  This  process  may  be  followed  when 
f  there  h  not  tnne  to  set  up  an  apparatii;$  for  distillmgi  in  order  to  pro- 
I  cure  the  oxygeuated  acid. 

0CCCLXXVII. 
To    RCMOVF.    THE    SXAINS  OF   IWK. 

Tile  stains  of  ink»  on  cloth ^  paper,  or  wood,  may  be  rr- 
iTiovttl  hy  almost  all  acitb  ;  but  those  adds  are  to  be  pre- 
ftTrtHK  wliiili  are  ]vml  likely  to  injure  the  texture  of  the 
stained  substance.  'J*be  Muriatic  Acid,  diluted  with  five  or 
six  times  its  wei^^bt  of  water,  may  be  applied  to  the  spot, 
and,  after  a  minute  or  two,  may  be  washed  off,  repeating 
the  apnlicntion  as  tdlcn  as  may  l>e  found  necessary.  But  the 
vef^etable  acitls  arc  attended  with  less  risk,  and  are  equally 
effect uaL  A  solution  of  the  Oxalic,  Citric  (acid  of  lemons), 
or  TarLarcous  acids,  in  water,  may  be  applied  to  ihc  most 
delicate  fuhrics  witliout  miy  danger  of  injuring  them:  and 
the  same  solutions  wilt  discharge  writin^^,  but  not  printing- 
ink.  Hence  lliey  may  be  employed  in  cleaning  books  whidi 
have  lieen  defaced  by  writing  on  the  margin,  without  im- 
j>airing  the  text.  Lcnion-juice,  and  the  juice  of  sorrel,  wUl 
also  remove  ink-stauis,  but  not  so  easily  as  the  concrete  acid 
uf  lemons,  or  Citiic  acid. 

dCcclxkviii. 

Process  fok  the  Ri>FABtti cation"  of  the  p&inted 

Paper  of  Oh!  Bookf. 

AM  Paper  of  the  same  quality  should  be  collected,  and 
separated  from  such  as  may  have  any  writing  on  the  pages  ; 
tlie  edges  of  thost  leaves  which  may  have  become  yellow, 
and  also  the  backs  of  k>oks,  bein^  cut  off  by  the  instrument 
used  by  book-hindcrs*  One  hundred  weight  of  paper  is  now 
to  be  put,  sheet  by  sheet,  into  a  vat,  suffiL'ientJy  capacious  to 
contain  it,  together  vrith  500  quarts  of  hot  water,  'Fhe  whole 
is  next  stirred  bv  two  men  for  the  space  of  one  hour,  who  are 
gradually  to  add  as  much  water  as  wdl  rise  about  three  inchea 
above  the  paper ;  after  which  it  is  left  to  macerate  four  or 
iive  hours ;  tlie  agitation  being  occasionally  repeated,  so  mm 
to  separate,  and  at  length  to  form  the  paper  into  a  kind  of 
paste 
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The  water  is  now  to  Ih?  drawn  oflf  by  means  of  pipes,  and 
ihe  pulp  conveyed  to  the  mill,  where  it  is  to  he  coarsely 
frround  for  one  hour;  at  the  expiration  of  which  it  is  boiled 
in  a  cauUlroii  for  a  similar  space,  with  a  suffjcient  quajitity 
of  water  to  rise  four  or  five  inches  above  it.  A  sliort  time 
before  the  mixture  begins  to  boil,  thirteen  quarts  of  ley  of 
caustic  potass,  are  to  be  added  to  every  cwt.  of  paper.  The 
ley  alluded  to  is  prepared  by  dis£olving  100  lbs.  of  carbonate 
of  potass,  in  300  quarts  of  LoiJing  water,  to  which  are  to  be 
fldaeil  SO  lbs.  of  pulverized  quicklime  ;  and  the  whole  must 
l>c  briskly  agitated,  till  it  !>ccomes  of  an  uniform  consistence, 
when  it  is  suffered  to  stand  for  VZ  hours.  At  the  end  of  this 
time  it  must  be  drawn  off,  and  75  quarts  of  Ujjling  water 
added  to  the  sediment,  which  being  stirred  for  half  an  hour, 
and  suffered  to  stand  till  it  become  clear,  is  to  be  mixed  with 
the  liquor  first  decanted. 

When  the  paste  ha^  boiled  in  this  ley  for  one  hour,  the 
fire  is  to  be  extinguished,  and  the  matter  suffered  to  niacc- 
rate  for  12  hours ;  after  wbich  it  must  be  talven  out,  drained, 
put  into  bags,  and  submitted  to  the  action  of  a  strong  press 
for  a  similar  length  of  time,  to  deprive  it  of  all  moisture; 
and,  if  it  appear  white,  so  that  the  printer's  ink  k'  properly 
extracted,  it  may  be  re-man ufaetu red  ir*  the  usual  manner* 

bccclxxix. 
Process  for  tkk  Ue-fjibbication  of  Paper 

Jfirr  hdng  wrUten  upon. 

The  Paper  inust  be  sorted  ;  the  yellow  edges  cut  off;  and 
the  whole  thrt>wn,  leaf  by  leaf,  into  a  tub  half  full  of  hoi  ling 
water,  where  it  is  to  Ik*  agitated  a;?  in  the  foregoing  process. 
After  it  has  macerated  four  hours,  the  water  should  be  drawn 
olT;  a  fresh  quantity  of  boiling  water  added;  and  the  mix- 
ture stirred  for  half  an  biur:  at  the  expiration,  of  which,  tlie 
paper  is  again  left  to  dissolve  for  three  hours* 

The  fluid  is  now  drawn  off,  and  250  quarts  of  cold  water 
are  to  be  poured  on  each  cwt*  of  paper;  which  being  per- 
fectly mixed,  6  lbs.  of  sulphuric  acul  are  to  be  griwloally 
atlded ;  and  tlie  whole  is  to  lie  strongly  agitated  for  a  con- 
siderable lime,  that  the  paper  may  thoroughly  iHibibe  the 
liquor. 

This  composition  is  next  suffered  to  macerate  for  twelve 
hours;  the  agitation  being  occasionally  repcateil,  when  the 
tub  is  to  be  filled  up  with  cold  water ;  and  the  mixture  again 
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«tirred,  to  wash  the  pa]>er,  which  will  now  be  reduced  to  m 
perfect  paste.  Lastly,  after  drawing  off  the  water,  the  pulp 
must  be  put  into  bags,  pressed ^  aud  groiind  in  a  mill ;  after 
which  it  is  conveyed  to  the  vat,  and  worked  in  the  manner 
practised  with  linen  rags. 

Ohsermtwn^  In  ihe  year  1801.'  a  jjatent  was  panted  for  extracting 
iitk  from  pmitisl  paper,  aitd  restoring  it  to  its  origrtial  state. 

TKe  proctM  varies  littk  IVom  those  above  descriljttl ;  Uie  piper  being 
agitatfti  in  hot  water  to  extract  the  >i2ej  and  to  retiuce  it  into  a  pulp; 
the  adlic'sioti  of  the  ink  is  to  he  removed  hy  a  eauati*;  alkali  prepared  of 
lime  and  potajs,  the  {jiiautities  ai  which  sbnuld  bp  proportioned  tft  thmt 
of  the  paper.  Alter  diicbargTiig  the  ink,  the  pulp  is  to  be  lileached  t;j 
means  of  the  tixyg:*iiated  niuriatic  aciti,  in  the  ^iroportion  of  10  or  l^ 
gallons  to  140  ]hs  of  the  material;  and  when  »ui!iciently  whitened,  it  it 
to  be  re-manuf^ictured  in  tJie  n.^ual  manner.  According  to  the  patetttee'i 
accoinit,  writing  paper  does  not  require  so  large  a  proportion^  if  any,  of 
the  caiLHlic  alkali ;  bot  h  Ideacbed  by  confining  it  in  a  wooden  box,  mi- 

,  dered  afr-tight^  into  wbicli  the  acid  gas  li  thrown  directlj  &otn  the  re- 

y  tort  wherein  it  it  prmlnced. 

When  writing  with  common  ink  has  been  elfaced  by  means  of  oxygen- 
ized muriatic  acid»  the  vapour  of  anljjliuret  of  ammonia,  or  immersion 
in  water  impregnated  with  the  milphurel,  will  render  it  again  legible. 
Or  if  the  paper  that  contained  the  writing  !>e  put  into  a  weak  solution 

I  of  prussiate  of  t>ota]^s,  and  when  it  h  ihorouchly  wet,  stilphuric  add 
be  added  to  the  lit^uor,  no  a^  to  render  it  lightly  acidulous,  the  same 
purpose  will  be  answered. 

DCCCtXXX. 

Partial  Droxioation   of   St/LPiiAXE  of  Iniiigo  by 

Muriate  of  Tin. 

Into  a  solution  of  Indigo  in  Sulphuric  Acid,  pour  some 
newly  made  solution  of  Tin  in  Muriatic  Acid.  The  in- 
tensely blue  colour  will  be  instantly  clianged  to  a  beautifat 
een ;  Uiis  is  caused  by  abstraction  of  the  Oxygen  of  tlic 
ndigfi. 

DCCCLXXXf, 
COMFLETE    DeOXTDATIOM   OF    StTLfHATE    OF    InBIGO 

CM&rim, 

Into  a  soKition  of  Indigo  in  Sulphuric  Acid,  pour  some 
[liquid  Chlorine  ;  the  blue  colour  will  be  coinplelely  destroy- 
L_ed,  and  the  solution  rendered  cohurle^s. 
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DCCCLXXXII. 

Paefaration  of  the  famous  Chemical  Liquid 

Far  cleafishig  Boot-tops ^  S^c. 

Mix  in  a  phial,  one  dram  of  Oxy-Muriatc  of  Potass  with 
tffo  ounces  of  distilled  water ;  and,  when  the  salt  is  dis- 
solved ^  add  two  ounces  of  Muriatic  Acid.  Then,  shaking 
well  together,  in  another  phial,  three  ounces  of  rt*ctified  spi- 
rit of  wine  with  half  an  ounce  of  the  essential  oil  of  lemon, 
unite  the  contents  iif  the  two  phials,  and  keep  the  liquid,  thus 
prepared,  closely  corked  for  use.  llfis  chemical  liquid  should 
V  applieil  with  a  clean  sponge,  and  dried  in  a  jsentle  heal; 
after  which,  the  hoot  tops  may  be  pilisfrcd  uiih  ii  proper 
brush,  so  as  to  appear  like  new  leather 

Ohstrvatians.  Mai\y  rif^f  the  Iriquid^  sold  under  v^arimis  tlenoiminatioris, 
fur  tlji?  ]}iirpuje  of  clfaning^  and  rtstoring^  the  coJinir  ul  boot-tops,  &c» 
iire  ffiund  vtry  im|>erfectly  to  answer  that  purpose,  zitiil  ot^Hi  to  injure 
the  leather.  The  lt»n"tr<iinif  geijiuo**  receipt  mny  W  fully  relied  on,  for 
aituaily  prodticitPtf  thi»  dettlrahle  efTecl ;  as  widl  txB  fur  readily  tnkiiig  out 
ink  ^mU,  mn\  the  staluji  occasioned  by  tlie  jutcc  ijti  UxnXtf  port  wiiif^ 
&c.  nroni  lealhifr  ^or  pnrchment. 


I 


DCCCLXXXIII, 
MKTliOD  OF  CLKANSING   FeATUERS  I-EJM  AnTMAL  OlL. 

Take^  for  every  gallon  of  clear  Water,  a  pound  of  quick 
Lime;  mix  thetn  well  together;  and,  when  »mdis»olved 
Lime  is  precipitated  in  tine  powder,  pour  off  the  clear  l>ime- 
water  for  use>  at  the  time  it  h  tcanfaL  Put  ilic  feathers  to 
he  cleaned  in  a  luh,  and  add  to  I  hem  a  anlHcient  quantity 
of  the  eleiir  Lime-water  so  m  to  cover  them  alx)ut  three 
inches.  The  feather??,  when  tliorous^ly  nioitteneth  wdl  sink 
down,  and  should  remain  in  thu  Lime-water  for  three  or 
four  days;  after  which,  the  foul  liquor  should  he  separate<l 
from  them  hy  laving  them  on  a  sieve.  They  ^f*ouId  be  af- 
terwards well  washed  in  clean  Watei^  and  dried  on  nets,  the 
meshes  Ix^ing  alxiut  the  same  fineness  as  those  of  cabbage 
nets.  I'hey  must,  fiom  time  to  time,  bo  shaken  on  the 
nets;  as  they  dry,  they  will  fall  through  the  meshe?,  and 
are  to  be  collected  for  use.  1  he  admission  of  air  will  be 
serviceable  in  the  drying,  and  the  whole  process  may  be 
completed  in  about  three  weeks.  The  feadiers,  after  oeing 
thus  prepared  want  nothing  furtlier  than  beating,  to  be  used 
eitlier  for  Inrds,  Ijolslers,  pillows,  or  cushions. 
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DCCCLXXXIT. 

White  Colochu  m  Paistings  mK^ioftsv 

By  OiggrmaUd  W^itr. 

A  French  painter,  of  the  name  of  Merim^  bariiii^  ob- 
«erverl^  in  %  (lesi^  by  Raphael,  that  the  fights  had  loal  their 
brightneM,  apphed  to  M.  Thenafd  for  his  adviocL  TUi 
chemiit  aacrilit'd  the  effect  to  the  circinnstanoe,  that  the 
White  Lead  ditsolTed  in  Water  had  beoome  Sulphuretted 
bv  the  lajMie  of  time,  and  had  been  dianged  from  white  to 
Ijtack.  Accordioglj,  he  lent  to  M.  Merimfe  aome  slightly 
OxTgenated  Water,  which  was  applied  to  the  black  p<urtsy 
ami  tlie  white  colour  was  instantly  restored.  The  Water 
contained  only  five  or  six  times  its  volume  of  Oxjgen^ 

DCCCLXXXV. 
To   EKSTOttB  THE  LUSTBE  OF  GOLD,  OR  SiLVER  LaCE, 

Whtii  Tarnished. 

When  (lold,  or  Silver  lace  happens  to  be  tarnished,  the  best 
li(j[Uor  that  can  lie  used  for  restoring  its  lustre,  is  spirits  of 
wuit* ;  it  should  be  warmed  before  it  is  applied  to  the  tar- 
nislunl  s|K)t.  This  application  will  preserve  the  colour  of  the 
•ilk,  or  embroidery. 

dccclxxxvi. 

Whitemikc  Silver  by  Boiling. 

Whilcninff  Kilvcr  by  lx)iling  is  one  of  the  methods  of  par- 
ling  rt>|>|HT  tn>ni  silver  in  the  humid  wav.  For  this  pur- 
|K»M»,  silver  wnju^lit  in  any  shape  is  first  Ignited* to  redness, 
un«l  nOrrwardH  Unleil  in  a  ley  of  Muriate  of  Soda,  and 
AoidiiKuiN  'rartrilo  of  Potass.  By  these  means  the  Copper 
in  romoviHl  (i\m\  the  Surfaw,  and  the  Silver  receives  a  bet- 
tor npiH'araiuv. 

dccclxxxvii. 

Mi;tmou  of  C leaking  Silks,  Woollens,  and  Cottons, 

Withimi  Diima^'  to  their  Texture  and  Colour. 

Cirate  rat^  Tv^talivs  toa  fine  pulp  in  clean  Water,  and 
j\iN*  tho  liijuid  nuutor.  throu^  a  coarse  sieve,  into  another 
>tvH^x|  of  Water :  let  the  mixture  stand  still  till  the  fine 
^hitc  |vivticK^s  of  tho  Potatoes  are  precipitated  ;  then  pour 
tlu^  «uu  :!.u;invvis  liquv^r  iVxHU  the  tecuUu  and  pieaaene  the 
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liquor  for  use.  The  article  to  be  cleaned  should  then  be 
laid  upon  a  linen  cloth  on  a  table,  and  having  provided  a 
clean  sponge,  dip  it  into  the  Potatoe  liquor,  and  apply  it  to 
the  article  to  be  cleaned,  till  the  dirt  is  perfectly  separated ; 
then  wash  it  in  clean  Water  several  times,  ^wo  middle- 
ailed  Potatoes  will  be  sufficient  for  a  pint  of  Water. 

Observations.  The  coarse  pulp,  which  does  not  past  through  the  BieTe, 
■M  of  great  use  m  cleamng  wonted  curtafais,  tapestry,  carpets,  and  other 
coarse  goodi.  The  mucilaginous  lic^uor  will  clean  all  sorts  of  silk* 
cotton,  or  woollen  goodi,  wiUioutlhurting  or  spoiling  the  colour ;  it  may 
l>e  also  used  in  cleaning  oil  paintings,  or  furniture  that  is  soiled.  Dir- 
tied painted  wainscotn  mav  be  cleaned  by  wetting  a  sponee  in  the  liquor ; 
then  dipping  it  in  a  little  nne  clean  sand,  and  afterwaras  rubbing  the 
wainscot  with  it. 

DCCCLXXXVni. 

Scouring  Balls. 

Portable  Balls  for  removing  spots  from  clothes,  may  be 
thus  prepared  FuUer^s  earth  perfectly  dried,  -so  that  it 
crumbles  into  a  powder ;  it  is  to  oe  moistened  with  the  clear 
juice  of  lemons,  and  a  small  quantity  of  pure  pearl-ashes 
IS  to  be  added.  Knead  the  whole  carefully  together,  till  it 
acquires  the  consistence  of  a  thick  elastic  paste :  form  it  into 
convenient  small  balls,  and  dry  them  in  the  sun.  To  be 
used,  iirst  moisten  the  spot  on  the  clothes  with  water,  then 
rub  it  with  the  ball,  and  let  the  spot  dry  in  the  sun  ;  after 
having  washed  it  with  pure  water,  the  spot  will  entirely  di^ 
appear. 


(  *«  ) 


CHAPTER  XIX. 


FEUMEXTATION  AND  DISTILLATION. 


Gekeeal  Observations. 


X  H  E  arts  of  fermentation  and  distillation  have  been  prac> 
tised  from  the  most  remote  antiquity ;  they  consist,  in  the 
first  place,  in  the  preparation  of  a  vinous,  or  spirituous  liquid, 
from  farinaceous  substances  capable  of  being  converted  into 
Saccharine  matter,  or  Sugar:  and  in  the  second,  in  sepan^ 
ting  the  spirituous  from  the  watery  particles  of  the  fer- 
mented liquor.  Porter,  Ale,  Beer,  ana  Wine,  are  products 
of  the  former  mode  of  operation:  whilst  Rum,  Brandy, 
Whisky,  and  Arrack  are  those  of  the  latter.  The  exist- 
ence of  the  latter,  (which  are  all  modifications  of  one  sub- 
stance, Alcoliol,)  in  the  former,  is  the  cause  of  that  intoxica- 
ting, or  exhilerating  quality  which ^is  so  peculiar  to  fermented 
liquors.  The  substances  commonly  in  use,  for  the  prepara- 
tion of  these  liquors,  are  Sugar,  Grapes  and  Barley ;  although 
there  are  various  other  substances  used  for  the  same  purpose 
in  many  parts  of  the  world.*  The  species  of  fermentation 
in  question  is  generally  denominated  Vinous  ;  but  there  are 
two  other  kinds,  viz. ;  Uie  Acetous,  and  the  Panary,  which, 
being  those  which  take  place  in  the  preparation  of  Vinegar, 
and  Wheaten  Bread,  shall  be  considered  in  order. 

•  The  sake  of  the  Chinese  is  prepared  with  rice ;  (the  saccharine 
ingredient,  or  that  which,  by  fermentation,  is  productive  of  the  alcohol ;) 
the  chica  of  the  North-Americans  with  maixe :  the  quasi  of  the  Rus- 
sians with  a  composition  of  barley,  rye,  and  oats  :  the  Aroumtji  of  the 
Tartars  is  composed  of  fermented  mare's  milk,  and  some  aromatic  sub- 
stance!*, as  angelica,  or  the  heracleum.  The  Swedes  make  a  sort  of  beer 
of  various  fruits  and  grains,  fermented  together,  as  juniper-berries, 
iilumbs,  mulberries,  cherries,  gooseberries,  &c.  The  art  of  making 
beer  appears  to  have  orighiated  in  Egypt,  and  to  have  extended  thence 
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BREWIMC,  on  TRK  PRBFAAATION  OF  FeRMENTED  LlQUO&S. 

Barley,  which  consisli  of  feciila  or  Btarch,  albumen  ami  glntcTii  i*  ihe 
fubfitance  commni)ly  enniloyed  for  Itrewing  ale,  porter,  and  beer  in  thb 
country  ;  but  before  llic?sc  several  Imuors  can  be  properly  prepared,  it  ia 
ntoesury  that  the  ingredients  should  undergo  aome  previous  operations. 

Malting,  (»rfthe  conversion  of  barlry  into  malt,  is  the  first  process  in 
the  nrtatdng  uf  beer.  The  grain  is  put  into  ^  trough  with  water,  to 
•tecp  for  about  three  days :  it  ij  then  laid  in  heap?»  to  let  the  water 
drain  from  it,  and  k  U  alter la^ards  turned  ov'er  and  Ini^l  in  new  heaps.  In 
thi*  atate,  the  Fame  (Trocess  takea  place,  us  if  ihe  barley  were  sown  in 
the  jground.  It  begijis  to  germinate,  puts  forth  a  shoot,  and  ihe  fecula 
of  the  seed  ia  conrerted  into  Kaccbarine  matter.  When  the  length  of  the 
ahoot  is  about  |  of  the  length  oi  the  gram,  this  process  of  germination 
muist  be  stopped,  otherwise  the  sugar  would  be  loi^t,  nature  intending  it 
for  the  nourishment  of  the  young  plant.  I'he  ma!t  is  therefore  spread 
out  upon  a  door,  and  frequently  turned  over:  this  cooh  it,  antl  driet 
up  ita  moisture,  without  which  the  firerfnination  cannot  proceed.  When 
It  is  comj)leteIy  dried,  in  this  manner,  it  is  called  ait -dried  malt,  and  ii 
very  little  altered  in  colour.  But  when  it  h  dried  in  kihia,  it  acquirea  a 
brownish  colour,  which  is  deeper  in  proportion  to  the  heat  applied  ;  it  is 
iben  called  kiln-drhd.    This*  malt  i-  now  coarsely  grctitul  in  a  mill. 

M  isniNG  h  the  next  process.  This  i^  perforined  in  n  large  cirrrular 
wooden  vessel,  called  the  mash  tun,  shallow  in  proportion  to  its  extent, 
■nd  fumished  with  a  false  hoitom,  pierced  with  small  holes,  atid  fixed  a 
few  inches  abov«  the  real  bottom.    Then?  are  two  aide  openings,  in  the 


alon^  the  coast  of  Asia^  to  the  northeni  parts  of  that  quarter  of  the  globe ; 
and  nesce,  to  the  corrcspondmg  part  of  Europe,  with  the  Sc^tbians. 

Beer  is  not  now  used  in  Kgypt,  nor  on  the  greater  part  ol  the  coasts 
of  the  Mediterranean,  (though  Mtmgo   Park  says  the  negroes  prepare 
it,  flnd  in  a  way  nearly  similar  to  that  generally  adopted  in  Euroj>e,) 
but  it  has,  to  the  present  time,   continued  a  favourite  drink  with  the 
florthem  nations  of  Europe.   This  liquor  very  readily  produces  intoxica- 
tion, and  these  people  ha?e  preserved  enough  of  the  disposition  of  their 
ancestors, — to  whom  Odin  promised  drunkenness  as  one  of  the  joys  of 
I  his  paradise ,^^to  like  it  on  tlds  account.     Distillatiori  from  fermented  sub- 
IttatKes  produces  liquors  commonly  called  spirits^  as  a  general  appella- 
[•tiire  ;  various  kinds  of  which  arc  prepared  by  different  nations ;  thus 
^brandy  is  obtained  from  grapes,  rum  from  the  jiuce  of  the  sugar  cane, 
\  Arrack  from  rice,  whUky  from  barley,  oats,  and  several  species  of* grain 
I  of  tlie  cereal  kind,  and  this  when  flavoured  by  juniper  berries,  is  called 
[  hoUands,  gene\ra,  or  gin  ;  treated  thus  by  cherries,  it  is  kirschen'Waster, 
,  Various  compounds,  as  ratatie,  noyan,  rosolio,  &c.  are  made  by  flavouring 
rmalt  spirit  with  kernels,  and  other  aromatics.  Beers  are  also  treated  in  a 
iimilar  way,  by  adding  $pruce,  (the  resinous  juice  of  various  species  of 
'  iinfs,}  and  formerly,   they  were  much  in  use  as  medicines,  amongst  the 
ower  classes  of  people  in  Eti gland,  when  various  drugs  and  vegetables, 
f«s   gentian,  senna,   aloes,  rhubarb,   horse-radish,  scurvy-grass,   wild* 
fjparrot  t<i*eds,  &c.  iiad  been  maceratefl  in  them.     The  substances  from 
JSrhich  v\ine,  cyder^  P«rry»  and  mead,  are  prepared,  are  too  well  known 
t  to  require  being  here  designated. 
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interval  between  the  real  and  false  trottom  :  to  one  Is  fiated  a  prpe,  fbr 
the  purpose  of  conveying  wattr  into  the  tuii :  I  he  other  U  for  drawing 
tbe  liquor  out  of  it.  The  in  alt  is  to  be  strewed  over  the  false  bottom  oT 
tlie  tun,  and  then^  by  means  of  the  aide  pipe,  a  proper  quantity  of  hot 
water  is  introduced  from  a  copper.  The  water  rises  upwards  through 
the  malt,  and  when  the  whole  quantity  is  introduced,  the  maghing  be- 
gins ;  the  object  of  which  is*  that  the  soluble  parts  may  be  ettracted  by 
It,  For  this  purpose,  I  he  grist  is  sometimes  incorporated  with  tile 
water  by  iron  rake»j  and  then  the  mass  Is  beaten  and  agitated  by  lonf 
flat  wooden  poles,  re^embliitg  oars^  which  art  either  worked  by  the  hand, 
or  by  machinery* 

When  the  mashing  is  completed,  the  tun  is  covered,  to  prevent  the 
•tcape  of  the  faerit,  and  tlie  whole  is  suffered  to  remain  still,  in  order 
that  the  insoluble  parts  may  separate  from  the  liquor:  the  side  is  then 
opened,  and  the  clear  wort  allowed  to  run  off,  (slowly  at  first,  but  more 
rapidly  as  it  becomes  fine,)  into  the  copper^  or  boiLfr  placed  below. 

The  chief  thing  to  be  attended  to  in  mashing,  is  the  temperature, 
which  depeijds  on  the  heat  of  the  water,  and  the  state  of  the  malt*  If 
the  water  is  let  in  upon  the  griiit  hotting  hot^  the  starch  which  it  con- 
taiTW,  will  be  dissolved,  and  converted  into  a  gelatinous  substance,  m 
which  all  the  other  parta  of  the  malt,  and  most  of  the  water,  would 
be  entangled  beyond  the  possibility  of  being  recovered  by  any  after 
pracess- 

Ihe  ifioit  eligible  temperature  appears  to  be  from  185^  to  ISO*  of  Fab* 
renheit ;  for  the  first  nnasbing,  the  neat  of  the  water  must  be  nomewhat 
below  this  temperature,  and  tower  in  proporiioft  to  the  dark  eotour  &f  iht 
malt  made  use  of.  For  pale  malt,  the  water  may  be  1H0°,  but  for  brown 
it  ought  not  to  !>e  more  than  170*.  The  wort  o?  the  tirst  mashing  is  al- 
ways the  richeat  in  saccharine  matter;  but  to  exhauj^t  the  malt«  a  §e* 
cond  ajid  third  mashing  is  required,  in  which  the  water  may  be  laiely 
rained  to  ISU"'  or  upwards. 

The  proportion  ot  wort  to  be  obtained  from  each  bushel  of  malt  < 
pend."!  etitirelv  oti  the  proposed  strength  of  the  liquor.  It  is  said  thaf  ^ 
25  or  30  gallons  of  good  table4ieer  may  be  taken  from  each  bushel  of 
malt.  For  ale  and  porter  of  the  iHiperior  kinds,  only  the  [>rodiice  of  the 
first  maiihing,  or  six  or  eight  gallons,  is  to  be  used.  Brewers  make  use 
of  an  instrument  called  a  saccharometer,  to  ascertain  the  strengtii  and 
goodness  of  the  wort.  This  insLrument  is  a  kind  of  hydrometer,  and 
shews  the  specific  gravity  of  the  wort,  rather  than  the  exact  quantity 
of  sacchariDe  matter  which  it  contains. 

^  The  next  process  is  aoiLiN'o,  and  hopping.  If  only  one  kind 
liquor  is  made,  the  produce  of  the  three  mashings  is  to  he  mixed  toge*] 
ther ;  but  if  ale  and  table-beer  are  required,  the  wort  of  the  first,  orl 
first  and  second  mashtngs,  is  appropriated  to  the  ale,  and  the  remainderl 
is  set  aside  for  the  beer,  I 

All  the  wort  destined  for  the  same  liquor,  is  transferred  from  the  tuaJ 
to  the  copper,  and  mixed  with  a  certain  proportion  of  hops*  The  bet^l 
ter  the  wort,  the  more  hops  are  required.  In  private  families  a  pound  J 
of  bops  is  generally  used  to  every  ifushel  of  malt ;  but  in  public  brew- 
eries, a  much  sn^aller  proportion  is  deemed  suHicient.  When  ale  ami] 
table-beer  are  brewed  from  tlie  same  malt,  Uie  uHual  practice  is  till 
put  the  whole  qwantity  o(  hops  in  the  ale  wort,  which  having  beeal 
boiled  some  time,  are  to  be  trauilferred  to  the  beer-wort,  and  with  it  td J 
be  again  boiled. 
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"Hie  whole  is  now  to  be  kept  boiling'  a i  fast  aa  pofiible,  unti)|  upon  taking 
a  little  of  the  liquor  out^  it  is  found  to  be  full  of  smalt  flakes  like  thote 
orcurtiled  «oap*  The  copper,  »ti  common  breweries,  is  uncovered  ;  but 
iu  thoieon  a  large  scale,  n  \s  tilted  with  a  ^team-tight  cover,  from  the 
centre  of  which  passejt  a  pipe,  termiriating  by  seFeral  branchea  in  the 
raaith  lun.  The  steam,  therefore,  produced  by  the  boiling,  initead  of 
being  wast*d,  is  let  into  the  cold  water»  and  thus  raisei  it  to  the  tem» 
peratiire  required  for  maihing;  besides  impreg^iiating  it  veiy  leniiblj 
with  the  ensential  oil  of  tbe  hops. 

When  tbe  liquor  is  boiled,  it  h  to  be  discharged  itito  a  numb«r  of  coolers, 
or  shallow  tubs,  where  it  remains  until  rt  becomes  sufficiently  cool  to 
i>e  Buhmitteii  to  fermentation.  The  process  of  roOT.i^o  should  be  car- 
ried on  as  ejtpeditiuusly  ws  possible,  particularly  iu  hot  weather.  LU 
qiior  made  from  pale  malt,  and  which  is  intcnd<?d  for  immediate  drinking^ 
need  not  be  cooled  lower  than  75  or  BO  dei^rces ;  of  course  this  kind  of 
beer  may  be  brewed  iu  the  hottest  weather ;  but  beer  brewed  from 
brown  malt,  and  intended  to  lie  kept,  must  lie  cooled  to  65^  or  70* 
before  it  is  fermented.  Hence  the  Spring,  and  Autumn  hitre  been  deem* 
ed  the  most  favourable  Heaions  for  brewing  the  best  malt  li<|iior, 

Iu  the  woaitiNG,  the  liquor  g^raduaily  loses  its  transparency:  an  in- 
testine motion,  accompaiiied  by  a  tli^ht  hissing  nois^c,  lakes  place  through- 
out the  whole  contents  of  the  vesnel,  and  carbonic  acid  gas,  it  diien> 
g^aged  ill  the  shape  of  small  bubbles,  which,  whvn  they  arrire  at  the 
surface,  bursL  The^  bubbles  are  enveloped  in  thin  films  of  ^hjtiimus 
matter,  which}  by  constant  arcumnlation,  forn\the  frotb,  scum,  or  barm, 
on  the  mirfuce.  This  froth  is  usually  called  Yeast,  and  will  cause  fer- 
mentation in  any  other  body  of  malt  or  saccharine  liquor. 

The  last  operations  are  TuNNtKr:  and  QAankLUNo.  From  the 
cooler  tbe  liquor  is  to  be  transferred  into  the  working  tun,  Biui  mixed 
witli  yeast,  in  the  proportion  of  a  gallon  of  yeast  to  four  b^irrek  of 
Iwer,  in  order  to  eicite  the  vinous  fermenlauon.  In  four  or  fire  hours 
tbe  fermentation  begins,  and  it  requires  from  IB  to  48  hourj,  brfure  the 
wort  is  6t  10  be  put  into  the  barrels*  Tbe  fermented  liquor  may  b« 
fined  by  pouring  into  it  a  solution  of  isinglass,  yolks  of  eggs,  or  gum* 
tragacantli  ;  and  it  U  then  to  be  exchided  rroni  the  air,  by  means  of  a 
tight  bung. 

dcc€lxkxix, 

Preparation  of  Lonbon  Pobteii, 

A  lat^  writer  has  given  to  the  world  consideralde  infor- 
mation respecting  tfie  brewing  of  Porter*  His  intcntiaii 
being  to  exnibit  the  atlvantat^es  derived  from  domestic  brew- 
ings he  has  annexed  the  price  to  each  article  of  the  compo* 
sition.  His  list  of  ingrfdients  in  the  foUowitig  proportions, 
is  that  used  in  the  fiiist  London  Breweries, 

Avemge  Fxptnce. 

£.     #.    d. 

One  quarter  oi  Malt  .         .        •         *         2     52    0 

8  lbs.  of  Hops  ,  .         •         .         .         0  12     0 

6  lbs- of  Treacle  .         •         .  0     2     0 


Carried  m*er.     X2  iG    0 
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Average  Exjicnee* 

Brought  wer 

8  lbs.  of  Liquorice  Root,  bruised 

8  lbs.  of  Essentia  Bina       .... 

8  lbs.  of  Colouring     .        .        .        .        • 

Capacuniy  half  an  ounce 

Spanish  Liquorice,  2  ounces 

Cocculus  Indicusy  commonly  called  Cocculus 
India  Berries,  1  ounce 

Salt  of  Tartar,  2  drams      .... 

Heading,  i  of  an  ounce      .... 

Ginger,  S  ounces        .         .         .         .         . 

Lime,  4  ounces,  (when  slacked :  the  Lime- 
water  is  to  be  poured  into  the  Essentia 
Bina,  or  colour,  m  the  making) 

Linseed,  1  ounce 

Cinnamon  Bark,  2  drams 


Jt. 

*. 

d. 

2 

16 

() 

0 

8 

0 

0 

4 

8 

0 

4 

8 

0 

0 

« 

0 

0 

« 

0 

0 

s 

0 

0 

1 

0 

0 

1 

0 

0 

8 

0 

0 

1 

0 

0 

1 

0 

0 

% 

3  14    7 
Coals         ..:....        0    3    0 


Total  Expence    £9t  17    7 

This  will  produce  ninety  gallons  of  good  Porter,  and 
fifty  gallons  of  good  Table  Seer,  the  cost  of  the  Porter,  at 
the  large  Breweries,  being  7/.  10*.  and  that  of  the  Beer, 
1/.  7*.  leaving  a  profit,  or  saving,  of  5/. 

Ohtervaiions.  The  essentia  bina  is  composed  of  eight  pounds  of  moist 
sugar,  boiled  in  an  iron  vessel,  (for  no  copper  one  could  withstand  the 
heat  sufficiently,)  till  it  becomes  of  a  thick  syrupy  consistence,  perfectly 
black,  and  extrtmely  bitter.*  The  colouring  is  composed  of  eight 
pounds  of  moist  sugar  boiled  till  it  attains  a  middle  state,  between  bitter 
and  sweet.  It  gives  that  fine  mellow  colour  usually  so  much  admired 
in  good  porter.  These  ingredients  are  added  to  the  first  wort,  and  boiled 
with  it. 

The  heading  is  a  mixture  of  half  alum,  and  half  copperas,  ground  to  a 
fine  powder.  It  is  so  c-illed,  from  its  giving  to  porter  that  beautiful  head 
or  froth,  which  constitutes  one  of  the  peculiar  properties  of  porter,  and 
which  publicans  are  so  anxious  to  raise  to  gratify  their  customers. 


•  When  making  the  essentia  and  colour,  observe  when  it  is  boiled 
sufficiently.  To  make  it  liquid  enough,  to  pour  off  into  the  liquor,  add 
a  little  clear  water,  or  lime  water,  to  brin?  it  to  a  proper  temper ;  other- 
wise it  will  become  a  hard^  dry^  bunit  suDstancc. 
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The  Ifnfeeflr  ginger,  limewater,  cimiamon^  and  several  other  fmall 
articlet,  may  be  added  or  withheld  according  to  the  ta«le,  custom,  or 
practice  of  the  brewer,  being  merely  optional,  a.r.i  used  solely  to  give  a 
flavour  to  the  beer  ;  hence  k  is  that  go  many  flavours  are  dbtinguiihable 
in  porter,  and  that  so  very  few  brewers  are  found  to  agree  witli  each 
other  in  their  produce. 

Of  the  articles  here  enumerated,  it  ia  sufficient  toobMne,  that  howerer 
much  they  may  fiurpriKe,  however  perriictoua  or  disagreeable  they  may 
appear,  they  have  always  been  found  re<|iiisites  In  the  brewing  of  porter. 
They  ranat  invariably  be  used  by  those  who  wish  to  continue  the  taate^ 
flavour,  and  appearance,  which  they  have  been  accustomed  to. 

BCCCXC. 

Quantity  of  Ingbedients  necessary  foil 

Brewing  5  gallons  of  Porter. 

One  peck  of  Malt 

A  quarter  of  a  pound  of  Liquorice  Root  bruised, 

Spanish  Liquorice 


Essentia 

Colour 

Treacle      .         ,         < 

Hops 

Capsicum  and  Ginger 

Coals 


0 
0 
0 
0 
0 
0 
0 
0 

0 
0 


6 
S 

04 
s 

£ 

6 
1 


3  10 
0  10 


E     0 

4 

8 

0 
0 

8 
4 

4 
8 

^'0 

3 

8 

Total  Ex  pence 

This  will  pronucc  five  gallons  of  good  For* 

ter,  which  bought,  wouhl  cost 
But  being  brewed  at  home,  for 

Leaves  of  clear  gain 

This  saving  is  enough  to  pay  for  time  and  trouble,  and 
perhaps  in  London,  a  woman  might  not  be  al*le  to  cam,  in 
the  same  time,  one  penny  ;  by  following  this  plan,  then, 
every  woman  will  ciirn  somctiiing,  ftir  aca^rding  lo  the  Pro- 
verb, Money  saved  is  money  got* 

The  Porter  will  be  drinlkable  in  a  week,  being  perfectly 
wholesome  and  palatable. 

Ohservadoni.  If  it  \%  ohject*»d  that  many  are  l^^^mirajit  of  the  art  of 
brewing  ;  some  inBlructions  are  necessary ;  nnd  If  they  are  followed, 
efery  person  will  be  convinced  of  the  pOMihitity  and  propriety  of  pro-* 
Tiding  a  beverage  for  hli  family^  by  a  cheaper  smd  more  pleasing  method 
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than  that  of  resorLing  to  a  public  house  for  every  pint  of  beer  wfaklk  the 

wants  of  nature  may  demaiui 

Every  person  intending  to  brew  for  himself,  must  be  car^eful  to  tee  the 
malt  measuretl  and  ground  ;  ard  not  Irutit  to  the  corn-chandlerf ,  who 
freqitentfy  impose^  both  in  quality  and  quantity,  on  those  who  are  io 
incautious  as  not  to  see  these  things  done  in  their  own  preience* 

The  tubs  and  vessels  must  be  carefully  inspected^  and  proved  to  be 
free  from  dirt  or  the  least  taint,  as  defects  ot  that  nature  may  diataate 
a  whole  brewing. 

The  mash-tub  should  be  particularly  attended  to,  and  a  wisp  of  dean 
hay,  or  straw,  is  to  be  put  over  the  l>ottom  of  the  vessel  in  the  inside,  to 
prevent  the  malt  running  off  with  the  fiquor.  The  malt  being  emptied 
into  the  inash-tnb,  and  tiie  water  brought  to  boif,  dash  the  boiling 
water  in  the  copper  with  cold  water  sufficieiit  to  stop  the  boilings  and 
leave  it  just  hot  enough  slightly  to  9ca1d  the  finger.  Brewers  use  a 
thermometer,  the  ^rsl  ma«h  being  usually  taken  at  IBO^,  and  the  second 
fit  190^  ;  but  aw  few  persons  have  a  brewing  thermometer,  the  foregoing 
rule  will  be  found  sufficient  by  a  little  practice ;  aln^ays  remembering 
to  draw  off  the  second  mash  somewhat  hotter  than  the  first.  The  wa- 
ter being  thus  brought  to  a  proper  temperature  by  the  addition  of  cold 
water,  lade  it  out  of  the  copper  over  the  malt  till  it  becomes  thoroughly 
wet,  mashing  It  well  to  prevent  the  malt  from  clotth  tg  ;  vt.  lien  the  water  ift 
poured  on  loo  hot,  it  seti  the  malr,  closing  the  liody  of  it ;  and  when  that 
Iiappens  it  is  difficult  to  recover  it.  It  can  only  be  done  by  adding  cold 
water.  By  utiing  the  malt  is  to  be  understood,  its  closiftg  tl,e  body 
of  the  grain,  instead  of  opening  it  so  as  to  dissolve  in  the  liquor.  Cover 
up  the  mash- tub  close  to  comprei$J%  the  ste;im,  and  prevent  the  liquid 
from  evaporating.  In  small  quantltiei,  this  should  carefully  be  regarded ; 
in  larger  ones  it  does  not  signify  so  much. 

Let  the  w^ort  stand  an  hour  and  a  half,  or  two  hours,  after  mashing, 
then  let  the  liquor  nni  ofT  into  a  vessel,  prepared  to  reieive  it ;  if  at 
first  it  runs  thick  and  discoloured,  draw  off  one  or  two  pailii  full,  am) 
pour  it  back  again  into  the  mash- tub  till  it  runs  clear. 

In  summer,  it  will  be  necessary  to  put  a  tew  hops  into  tlie  reand 
which  receives  the  liquor  out  of  the  mash-tub,  to  prevent  its  turning 
souff  which  the  heat  of  the  weather  will  sometimes  endanger.  Let  the 
second  ma&h  run  as  before,  and  let  thB  liquor  stand  an  hour  and  a  half, 
then  run  it  off,  but  never  lei  the  malt  stand  dry;  keep  lading  firesh  liquor 
over  it  till  the  quantity  of  wort  to  be  obtained  is  extracted,  always 
allowing  for  waste  in  the  boiling. 

The  next  consideration  is  boHin^^  the  wtytL  The  first  copner  full  must 
be  boiled  sn  hour,  and  whikt  boihng,  add  the  several  ingredients,  except 
the  ginger,  and  cocculus  berries.  The  hops  are  now  to  be  boiled  in  the 
won,  but  are  to  be  carefully  strained  from  the  first  wort,  in  order  to  be 
boiled  again  in  the  second.  Eight  pounds,  is  the  common  proportion  to 
a  quarter  of  malt ;  but  in  summer,  the  weather  being  hotter,  tite  quan- 
tity must  be  varied  from  eight  pounds  to  twelve  pounds,  according  to 
the  heat  of  th^  air. 

Afier  the  wort  has  boiled  an  hour  lade  it  out  of  the  copper  and  cool 
it.^  In  summer,  it  should  be  quite  cold  before  it  is  set  to  work  ;  in 
winter,  it  should  be  kept  till  a  ulight  degree  of  warmth  is  perceptible 
by  the  finder.  When  pro(>erly  coaled  set  it  to  work,  by  aihiing  yeast 
In  proportion  to  the  quantity.  If  considerable,  and  if  wantt-^d  to  work 
quick,  add  from  one  gallon,  to  two*     Porter  should  be  brought  for- 
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ward  quicker  ihan  any  oUier  Uquor  except  Twopenny ;  let  It  work  fill 
It  comes  to  a  good  deep  head,  then  cleanse  it  l^  addhig  the  ffinger. 
ITie  liquor  is  now  fit  for  barrelling.  Fill  the  liarrels  full,  and  let  the 
veast  work  out,  adding  fresh  liquor  to  fill  them,  till  they  are  quite  full 
and  have  done  workiriji^.  Now  bung  the  barrels,  but  keep  a  watchful 
eye  upon  them  for  some  time,  lest  the  beer  should  suddenly  ferment 
again,  and  bur»t  them,  which  is  no  uncommon  accident  where  due  care 
h  not  taken  ;  the  heat  of  summer,  or  a  sudden  change  of  weather,  will 
occaHJon  the  same  misfortune,  if  the  barrels  are  not  watched  ;  and  eased 
when  they  require  it,  by  drawing  the  [teg. 

The  only  part  which  remains  to  complete  the  brewing,  w  fining  the 
beer.  To  understand  this,  it  is  necessary  to  remark,  that  Porter  is  com- 
posed by  brewers  of  three  different  sorts  of  malt, — pale,  brown^  and 
amber ; — the  reason  for  using  these  three  sort«»  is  to  attain  a  peculiar 
flavour  and  colour.  Amber  U  the  most  wholesome,  and  it  is  recom- 
mended to  use  none  else.  In  conseiiueiice  of  the  subtleness  of  the  es- 
sentia, which  keeps  continually  swimming  in  the  beer,  Porter  requires  a 
considerable  bcxly  of  finings ;  hut  should  any  person  chooae  to  bre#  with- 
out essentia,  with  amber  malt,  and  with  colour  only,  the  porter  will  refine 
of  itself  very  soon.  2;omei  however,  will  perhaps  fcillow  the  exact  re- 
cipe, and  therefore  it  is  necessary  to  mention  that  finings  are  Composed 
or  isinglass  dissolved  in  stale  beer,  till  the  whole  becomes  of  a  thin  gluey 
consistence,  like  size.  One  pint  is  the  usual  pro[)ortioii  to  a  barrel  but 
sometimes  two^  and  even  three  are  found  nece^ary.  I'articidar  care 
must  be  taken  that  the  beer,  in  which  the  isinglass  is  dissolved,  be  per- 
fectly clear,  and  thoroughly  stale. 

By  attending  to  these  directions,  any  person  may  brew  as  good,  if  not 
better  Porter  than  they  can  be  supplied  with  from  the  pubrK>bouses. 
Many  notions  have  been  artfully  raised,  that  Porter  requhres  to  be 
brewed  in  large  quantities,  and  to  be  hnig  stored,  to  render  it  sound 
and  strong ;  but  experience  will  prove  the  falsehood  of  these  pr^udioes 
which  have  their  origin  with  the  ignorant,  and  are  cberithed 
by  the  interested.  One  brewing  under  another,  will  afford  ample 
time  for  Poster  to  refine  for  use,  and  every  person  can  best  judffe  of 
the  extent  of  his  consumption.  Porter  is  not  the  better  tor  being 
brewed  in  large  quantities,  except  that  the  same  trouble  which  brews 
a  peck,  v^ill  brew  a  bushel.  Thi:»  mode  of  practice  will  be  found  simple 
atid  easy  in  its  operation,  essetitijlly  useful  as  to  health  and  eonve- 
nience^  and  extremely  moderate  in  |)omt  of  trouble  and  expetictf. 

DfcCCXCIi 

Preparation  of  AlR' 

The  followinc;  is  the  proportion  of  ingredients  f^uisite 
fcs£  brewing  a  barrel  of  excellent  Ale.  The  Rarae  method 
is  to  be  pursued,  in  almost  every  respect,  as  for  the  brewing 
of  Porter.  The  Prices  are  annexed,  in  order  to  shew  the 
absolute  saving  which  may  be  made  in  this  beverage.  Prices 
fluctuate,  but  then,  the  article  oompounde<i  rises  or  falls  in 
piricc  accordingly ;  so  that  the  ratio  of  sjiving  is  always  llie 
same.  m  m 
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Malt,  2^  bushels,  0  15  0 

Hops,  2  lbs.,                                             .  0  3  0 
Sugar,  just  boiled  up,  allowing  for  fire  and 

trouble  in  preparing,  3  lbs.,          .         .  0  2  6 

Capsicum,  \a.     Coriander  seeds,  \d.        .  0  0  2 

Cocculus  Indicus,  Id     Salt,  Id      .  0  0  2 


£\     0  10 


The  Small  Beer,  after  the  Ale  is  brewed,  is  supposed  an 
equivalent  for  coals. 

£    s.     d. 
A  barrel  of  Ale,  128  quarts,  at  8d  per  qrt., 

bought  at  a  publican's  in  London  4     5     4 

Ditto,  brewed  at  home,  .  .         1     0  10 


Clear  gain  £S     4    6 

Ohttrvaiiona.  Ale  is  generaUy  brewed  from  pale  malt ;  but  that  is 
merely  an  optional  point ;  some  persons  preferring  brown,  some  amber 
ales. 

The  capsicum  and  coriander  seeds  are  to  be  boiled  in  the  wort ;  ob- 
senre  the  method  of  boiling  and  mashing  as  in  porter ;  but  let  ale  stand 
to  work  two  or  three  days,  and  beat  it  up  well,  once,  or  twice  a-day. 
When  the  head  begins  to  fall,  cleanse  it  by  adding  a  handful  of  salt, 
and  a  little  flour,  mixed  up  with  the  Cocculus  Indicus ;  then  proceed  to 
barrel  it. 

dcccxcii. 

Pbeparation  of  the  Malt  Bryebagc,  denominated 
"  'I'wopmnyy 

Twopenny  is  an  article  not  formed  to  keep,  and  is  not 
likely  to  be  brewed  by  any  persons  for  their  own  consump- 
tion. The  following  propt^rtions  for  one  barrel,  are  inserted, 
merely  to  add  to  general  information  in  the  art  of  brewing. 

£   s.     d 

Malt,  li  bushel 

Hops,  1  lb.  ... 

Liquorice  root,  1^  lb. 

Capsicum,  J  oz.  .         . 

Spanish  liquorice,  2  oz. 

Treacle,  5  lb. 


0 

9 

0 

0 

1 

6 

0 

1 

6 

0 

0 

1 

0 

0 

S 

0 

1 

8 

0  13  11 
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£  /.  d. 
One  barrel  of  Twopenny,  paid  for  at  the 

publican's,  128  quarts,  at  Ad.  per  qrt.,  2    2  8 

Brewed  at  home,  coals  included,  0  15  0 


Clear  gain  ^'1     7    8 

Obitrvations.  It  is  sufficient  to  obtenre  respecting  this  liquor,  that  it 
requires  no  itoring,  being  frequently  brewed  one  week,  and  consumed 
the  next 

The  quantity  of  Cspsicum  in  one  barrel  of  Twopenny,  ii  ai  much  as 
is  commonly  contained  in  two  barrels  of  porter :  this  readily  accounts 
for  the  preference  gi^en  to  it,  by  the  working  classes,  in  cold  winter 
mornings. 

Twopenny  worku  remarkably  quick,  and  must  be  carefully  attended 
to,  in  tne  barrel.*. 

DCCCXCIU. 
PeCPA  RATION    OF    TEN    BARRELS    OF   TaBLE-BeER. 

Table-Beer  may  be  serviceable  to  a  large  family,  and 
therefore,  the  estimate  is  given  upon  a  larger  proportion. 

£   s.     d. 
Malt  one  quarter. 
Hops,  8  lbs.  ..... 

Colour,  8  lbs.  .... 

Spanish  liquorice,  8  ozs,  .         i 

Treacle,  lO  lbs. 


a     3 

0 

0  12 

0 

0    4 

0 

0    0 

8 

0    8 

4 

8    2 

0 

8    0 

0 

S    S 

0 

Ten  barrels,  at  l6s.  per  barrel,  bought 
Ten  ditto,  brewed  at  home, 

Clear  gun  £4  18    0 

Liauorice  root,  and  other  flavouring  substances,  may  be 
addea:  what  are  here  inserted  are  only  the  most  general, 
and  (as  some  suppose)  the  indispensible  requisites. 

GsNESAL  Observations. 

The  intoxicating  qualities  of  Porter  are  to  be  ascribed  chiefly  to  the 
various  drugs  intermixed  with  it.  It  is  evident,  some  Porter  is  more 
keadv  than  others ;  this  arises  from  the  greater  or  less  quantity  of  stu- 
pefymg  ingredients.  Malt,  to  produce  intoxication,  must  be  used  in 
such  large  quantities  as  would  very  much  diminish  the  brewer's  profit. 
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Pkle  malt  »  most  nutritive,  it  likewise  contains  more  balsamic  qoa- 
lities  than  the  brown  malt,  which,  endupng  a  greater  deme  •£  fin  ai 
the  kiln,  is  sometimes  so  crusted  and  hufnt,  that  its  mealj  psrts  Joae  a 
great  share  of  the  essential  salts,  and  other  stimulating  properties. 

Amber  maJt  is  that  which  is  dried  in  a  middfing  degree,  between 
pale  and  brown,  and  is  now  much  in  use,  being  the  most  pleasant,  sod 
free  from  either  extreme. 

Hops  are  an  aromatic  grateful  bitter,  rery  wholesome,  and,  undoubt- 
edly ^cacious  in  givhig  both  flavour  and  strength  to  the  beer.  With 
regard  to  the  quantity  of  hops,  as  tastes  are  different,  no  regular  fiaed 
rule  can  be  given,  but  everv  person  must  be  left  to  adjust,  by  experiene^ 
the  quantity  which  best  suits  his  palate  or  convenience. 

Teast  is  necessary  to  give  the  liquor  that  portion  of  elastic  air,  of 
which  the  boiling  deprives  it.  Without  fermentatioo,  or  working,  ao 
worts,  however  rich,  can  inebriate. 

Liquorice  root  is  pleasant,  wholesome,  and  aperient;  and  opposes 
the  astringent  qualities  of  some  of  the  other  ingredients;  it  ought, 
therefore,  to  be  used,  as  should  Spanish  liquorice,  which  possesses  the 
same  properties. 

Capsicum  disperses  wind,  and  when  properly  used,  cannot  be  un* 
wholesome ;  it  leaves  a  warm  glow  on  the  stomach,  which  is  perceptibk 
on  drinking  some  beers. 

Ginger  has  the  same  effect  as  capsicum ;  it,  furthermore,  cleanses  and 
flavours  beer.  But  capsicum  being  cheaper,  is  more  used ;  and,  by  its 
tasteless,  though  extremely  hot  quality,  cannot  be  so  readily  discenied 
in  beer,  as  ginger. 

Treacle  partakes  of  many  of  the  properties  of  liquorice.  By  pro- 
moting the  natural  secretions,  it  must  be  a  principal  means  of  render- 
ing porter  and  beer,  in  general,  wholesome.  Treacle  is  also  a  cheaper 
article  than  sugar,  and  answers  the  purposes  of  colour,  where  the  beer 
is  hitonded  tor  immediate  consumptidn ;  but,  in  summer,  where  a  body 
is  required  to  withstand  the  temperature  of  the  air  ;  and  the  draught  is 
not  quick,  sugar  alone  can  give  body  to  porter.  Treacle,  therefore,  u  a 
discretionary  article. 

Coriander  seed,  used  principally  in  ale,  is  warm  and  stomachic;  but 
when  used  in  g^reat  quantity,  it  is  pernicious. 

Cocculus  Jndicus  is  poisonous  and  stupefying,  when  taken  in  any 
consiilerabie  quantity.  When  ground  into  fine  powder  It  is  uii- 
discovcr.ible  in  the  liquor,  and  is  but  too  much  used  to  the  prejudice  of 
the  public. 

Heading :  Salt  of  steel  is  most  proper,  but  a  mixture  of  alum  and 
copperas,  being  much  cheaper,  has  obtained  the  preference.  Alum  is  a 
great  drier,  and  causes  that  thirst  which  some  beer  occasions ;  so  that 
the  more  you  drink,  the  more  you  want.  Alum  gives  likewise  a  snwck 
of  a^e  to  beer,  and  is  penetrating  to  the  palate.  The  properties  of  cop- 
peras are  well  known  to  be  dangerous,  and  tlierefore  need  no  comment. 

Salt  is  highly  useful  in  all  beers ;  it  gives  a  pleasing  relish,  and  also 
fines  the  liquor. 

Different  conveniences  of  cellaring  will  materially  affect  beer. — If  the 
cellar  is  bad,  brew  only  for  present  use.  In  this  case,  six  weeks  will  be 
found  a  very  proper  space  betwixt  brewing  and  brewing.  Where  beer 
is  kept  too  long  in  a  bad  cellar,  so  as  to  be  affected  by  the  heat  of  the 
weather,  it  will  putrefy,  though  .ever  so  well  bunged.    Hops  will  not 
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prtfrent  ibii  Acddent  happening  IQ  beer;  ihcy  only  present  itn  tiirnlrif 
■our. 

A  numUer  of  persons*  not  rcflectmiif  upon  Ihe  iufliience  of  tbe  ftir, — ai« 
Mon  ajt  summer  approaeh^^  be^in  to  ihttik  tlirecdj  of  brewing'  ale^ 
wbich  seMoTii^  ar  tiever  is  sa  ijexHl  m  that  brewed  in  a  proper  i^eftJion, 
For  mstnnce,  tlie  extreme  variathmi  cjf  beat  in  this  country  are  from 
16  to  SB  dejip*ee?i.  Now,  on  brewing  at  IG  HegrfCs,  great  care  Tnu«t  be 
taken  that  it  dr^es  not  stl  li>f»  cM;  whereas  on  hri-wing  at  8H  def ree«, 
the  operator  will  hardly  be  able  to  get  it  cM  etiongh.  and  mnat  take 
the  dead  of  the  night  tu  reduce  it  down  to  a  medium  iteat,  which  should 
be  about  60°.  This  obiervatloTi  is  too  strikin^^  nat  to  enforce  uiMin  every 
oiTe'a  mind  the  necessity  of  csrefulnesi  and  atteittion  in  this  respect. 

The  effect  on  wort  when  working  is  exactly  the  name.  In  cool  wea- 
ther the  spirit  of  the  beer  is  retained,  nin]  it  h  thereby  enabled  to  work 
tbe  liquor  clear;  whereait  in  b<it  weathtr,  the  spirit  quickly  evapo- 
rates, leaving-  the  wart  vapid  and  tlut,  nnaole  to  work  itself 
clear,  but  keeping  continually  wt  the  fret,  till  totally  spniJed.  Tbii  U 
the  obvious  reason  for  the  inie  of  sugafp  prepartnl  for  colour,  becauie 
^ui^ar  will  bear  the  beat  better  ihAu  malt,  and  when  thoruughlj  pre- 
pared, possesses  fiuch  a  strorig^  principle  uf  heat  tn  it^elij  nil  to  bid  defi- 
ance to  the  hottest  temj^erature  of  die  atr,  and  to  render  iti  turning 
lour  impossible. 

As  instances  of  the  effect  of  liolh  :  two  cn^^k^  of  ihi*  same  brewing 
have  been  sent  into  one  houne,  the  one  prepared  with  c^ilnur,  iind  churged 
30j.^  and  the  other  without,  chargeil  1  is. ;  t*u  taking  borh,  the  cask 
prepareil  with  colour  was  very  much  coinmcndetl,  and  the  other  re- 
turned^ as  not  drinkable. 

Clean  casks  are  an  e&sential  object  in  brewing  (;ond  l»eer.  To  keep 
the  cai»ki  iweet  mid  in  unler,  never  allow  ttieni  to  remani  open,  but 
whenever  the  beer  is  drawn  off,  bunjtj  theai  up  light  with  the  feea 
withiu  them.  In  a  g' Kid  tellar  they  will  never  Kpod.  Should  the  cavki 
get  mu&ty,.  the  following  method  will  remedy  the  eriL  Soak  them  well 
lor  two  or  three  days  in  cold  water,  then  fiil  them  full  of  boiling  hot 
water;  now  put  in  a  lump  or  two  of  lime,  fihake  it  thoroiiEhly  till  quite 
dis»olved«  Let  ibem  stand  about  half  an  hour,  then  waih  tbem  out  with 
cioJd  water^  and  they  will  be  clean  and  sweet. 


To  FRCVENT  BlER   PROM  GAOWtKO  FLAT. 

Put  into  a  cask,  containhig  f  i^htet^n  (rallons,  a  pint  of  ground  malt, 
suspended  in  a  bag,  and  close  the  bunj^  perleclly ;  the  beer  will  be  im- 
proved during  the  whole  time  of  drawing  it  for  Uie. 

To  BECOTEK  BeBK  WHtN  SOUK. 

When  beer  in  become  «our,  add  snme  oyster  »bells,  calcined  to  white- 
nesi,  or  a  little  powdered  chjilk.  Either  of  ihese  will  correct  the  acidity, 
and  will  make  it  brisk  and  sparkhng*  It  Nhould  be  drank  almost  itn* 
mediately  afterwards.     Some  use  talt  af  tartar. 

To  eoTTte  Poktik. 
Il  haa  been  cuppos«d  by  many  persons*  that  in  bottling  |iorter  then 
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evapirated  When  this  decocliuti  beconicjs  cool,  iuccirpormte 
with  it,  by  means  of  a  wliisk,  two  drams  of  Sail  of  Tartar, 
arul  one  dram  of  Cream  of  Tartar,  previously  mixed.  The 
whole  should  now  lie  kopt  in  a  warm  phice.  Thun,  a  ver? 
strong  Yeast  for  brewing,  distilling,  arnl  baking,  may  oe 
obtained.  For  the  last  mentioned  purpose,  however,  it 
ought  to  l>e  diluted  with  pure  water,  inid  jjassed  through  a 
sieve,  before  it  is  kneaded  with  the  dough,  in  iirder  to  de- 
prive it  of  its  alkali ue  taste. 

CJOscrtkitiofit  In  countries  whtrf  yeast  is  >cArvc,  h  i$  n  comnxRl 
practice  to  twris^t  tiazel-iwign  ao  m  lobe  iull  ot  chiEikii,  and  then  to  hUitp 
iheni  in  de-yeast  during-  iVrmt-ntation.  The  iwig-a  are  then  hung  up  to 
dry.  Had  at  the  twxt  brewing  they  arc  put  into  the  wort  itisteid  of  yeast. 

In  ItaJy  the  ch\p»  are  frequenilv  put  into  lurbid  wine,  for  the  pur 

«>rdearifig  it,  Ujih  h  L^HectL'tl  in  abt^ut  t^eniy-four  houn. 

D*JeC3tCV|U, 

Preparation    or  Yeast  Cakes. 

Mr.  Cobljett  has  lately  publibhed  an  excel  lent  method  ftir 
preparing  artificial  Yeast,  lo  Long  Island,  America,  ihf 
people  are  in  tin*  habit  of  makiitg  Veast  Cakes ^  ouee  a  year. 
These  are  dissolved  and  niixrd  with  the  dough,  which  it 
raises  in  isucb  a  tntinner  as  to  Ibrni  it  into  nkost  excellent 
bread.  The  lollowini^  is  the  metluxl  in  which  these  Cakes 
are  made  :^rub  thne  cnntces  of  Hops,  stj  as  to  separate 
them,  nni\  theu  ptit  tiieui  inu^  a  galfon  of  boiling  water, 
where  diev  are  to  biul  for  half  an  hour  Now  strain  the 
liquor  through  a  fine  sieve  lulo  an  earthen  vessel,  and  while 
it  is  hot,  put  ill  thne  pomnls  and  a  half  of  Rye  I-^lour; 
stirring  the  lic|iior  well,  and  <juickty,  ai»  the  Flour  is  put  in* 
When  it  has  beetjme  as  cool  as  wort  for  brewing ;  add  half 
A  pint  of  gooii  YeaM.  On  the  follow mg  day,  whilst  tlie 
mixture  is  fcrmeiiling  fir  working,  stir  well  into  it  seren 
pounds  ii\  Indian-Corn  Meal ;  this  will  render  the  whole 
mass  stiff  like  dough  ;  this  dou^h  is  to  be  well  kneaded  and 
nilletl  out  into  cake.^  alKHit  n  third  of  an  ineh  in  thickness. 
*rhe&e  Cakes  are  lo  be  ^.ut  out  into  large  disks  or  lozenge*, 
or  any  other  shafM*,  by  an  it*verletl  tiunbler  or  other  inslru- 
ment;  and  being  plaecil  on  a  sheet  o^  tinned  iron,  or  on  a 
picve  tjf  board,  are  ro  \w  dried  by  the  beat  of  the  sttn.  If 
care  he  takeii  that  they  are  frmuently  lurnerl,  and  that  they 
re<X'ive  no  wet  or  moisture,  diey  will  become  as  hanl  »^ 
ihip-bi?icuif,  and  may  be  kept  in  a  b.-ig  or  btix,  which  i»  lo 
l>e  hung  up,  or  kent  in  an  Hiry  au<i  perfectly  dry  situation 
When  iiread  is  to  l>e  nmde,  two  cake*  of  the  alx)ve  menti* 
oncd  thickned:>,  and   about  thrt^  incbei  in  thameler,  are  to 


I 
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I>c  bmkcn  and  put  into  hot  wattT,  where  they  nre  to  remain 
;jii  night ;  the  vessel  standing  nt^ar  iht  fire.  In  tht^  morn- 
ing they  H'itl  be  entirely  dissolve^!,  and  ihen,  the  mixture  ii 
to  be  employed  in  setting  the  sjxjnge  in  the  same  way  that 
Eeer  Yea«t  is  used, 

O^se  vafioHi.  Ill  niakiMU  a  furiliet  supply  for  the  neit  jear,  beer  or 
ale  yemt  may  (n?  used  as  liefoie ;  Init  ihh  h  not  iteceA^jirv  when'  it 
cake  of  ihe  oM  stork  rcmabr^,— ihii  aciiug  on  the  new  mixture,  in  prew 
nfvly  the  same  way.  If  thf  dry  cakes  were  reduced  to  (KiwUer  in 
11  mortar,  the  same  results  would  take  Tilmf,  with  perhaps  more  rtin- 
venietice,  mni  lipssto.ss  of  timr.  Rejyarding  the  employmefit  of  In  linj- 
mettl ;  ii  is  neeiJ^  bceaiiie  it  is  ot  a  less  adhesipe  nature  than  wheat eii 
flour;  but  where  ludian-iiienl  cammt  easily  be  procured,  white  pen* 
nital,  ^T  e?eii  barley-mfal,  will  answer  llie  pur^KMie  e^iially  wt\U 
Thv  principal  art,  or  reqiniaite,  in  tnakiti^  yt'fist  cakesJ,  coti^isHts  in  dry- 
ing them  {f4t ickt tf f  nnd  weU ;  and  in  prerentin^  them  from  coming  itt 
cimtact  with  the  least  particle  of  moiiituri*,  until  they  are  used. 


Having  described  Hit  processa  for  preparing  several  rnaii 
iiquorsj  m  above t  it  will  how  be  proper  to  notice  the  mdJiods 
used  for  converting  the  juices  of ^  fruits^  4^.,  inio  tkmt  bever^ 
ages  is:hu'h  are  technicalit/  known  under  the  appellation  of 
**  Home  made  Wines ^  These ^  like  malt  liquors ^  are  fermented 
bif  the  addition  (tf  yeast, 

DCCCXCIX, 
CtJRRAM    WlS£. 

Boil  four  gallons  of  snring  wHter,  and  stir  into  it  eight 
IKHtndft  of  lioiiey  ;  when  taoroughly  diMolved,  takr  it  off  ihc 
fire,  dien  iitir  it  well  alKMit,  to  raise  the  scunu  whieh  lake 
t;lcan  offV  and  cool  tlte  liquor. 

When  thus  prcjiared,  press  out  the  same  quantity  o\'  thr 
juice  of  retl  currants  mmlerolely  ripe,  whidi  being  well 
?vt ruined,  mix  ikell  with  the  water  and  honey*  then  put  tliem 
in  a  e^nk,  or  large  earthen  vessel,  and  let  them  stand  upon  the 
fi.  rment,  tor  twenty-four  hours ;  then  to  every  gallon  add  two 
pounds  of  fnie  sugar,  slir  I  hem  well  to  raise  the  scum,  and, 
nhen  well  settled,  take  il  olT,  and  add  half  an  ounee  of  cream 
of  tartar,  i*'ilh  the  \^]iites  of  two  or  three  ^ggi^^  to  refine  it. 
When  the  witie  is  wJl  setllefl  and  tlear,  draw  it  off  into  ft 
small  vessel,  or  bottle  it  up,  keepin<j^  k  in  a  eool  place. 

Of  white  ru»'rants,  a  wine  after  the  sanu*  manner  may  be 
maile,  that  wr5l  eqtial  in  slR*ngth  and  pleasatirness  mnny  sorts 
nf  while  wine;  but  as  for  the  black,  or  Dutcli  currants,  they 
are  sehlom  uiied,  except  for  tfic  preparation  of  medicinal 
inef. 


4<ir 
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DtCCCV. 
MuU£LLA    WfKK, 

Cleanse  from  the  stalks,  sixty  pounda  of  Morella  Cfaer> 
ries,  and  bruise  tliem  so  that  die  stones  shall  be  broken. 
Now  press  out  the  juice  and  mix  it  with  6  gallons  of  Sherry 
Wine,  and  4  gallons  of  warm  water.  Having  grossly  pow- 
dered separate  ounces  of  Nutmeg,  Cinnamon  and  Mace, 
bang  them  separately,  in  small  bags,  in  the  Cask  containing 
the  mixture.  Bong  it  down :  in  a  few  w^eks  it  will  become  a 
deliciously  flavoured  Wine. 

DCCCCVI. 

Cheery  Wink. 

Take  Cherries,  nearly  ripe,  of  any  red  sort,  clear  them  of 
the  stalks  and  stones,  then  put  ttiem  into  a  glazed  ear- 
then vessel,  and  squeeze  them  to  a  pulp.  Let  them  remain 
in  this  state  for  twelve  hours  to  ferment ;  then  put  them 
into  a  linen  cloth ,  not  too  fine,  and  press  out  the  juice  with 
a  pressing- boartl,  or  any  other  convenient  instrument. 
Now  let  the  liquor  stand  till  the  .scum  rises,  and  with  a  ladle 
or  skimmer  take  it  clean  oC;  then  pour  the  clearer  part,  by 
inclination,  into  a  cask,  where,  to  eacli  gallon  put  a  pound  of 
the  best  LoaJ -Sugar,  and  let  it  ferment  for  seven  or  eight 
days.  Draw  it  otJ,  when  clear,  into  lesser  casks,  or  bottles; 
keep  it  cool,  as  other  wines,  and  in  ten  or  twelve  days  it  will 
be  ripe. 

DCCCCVIl, 

Peach  and  Apricot  W/n£. 

Take  Peaches,  Nectarines,  &c.  when  iJiey  are  full  of  juice, 
pare  them,  and  take  the  stones  out ;  then  slice  them  thin,  and 
pour  over  tlicm  from  a  gallon  to  two  gallons  of  water,  and  a 
quart  of  white  Wine.  Place  the  whole  on  a  fire  to  simmer 
gently  for  a  considerable  time^  till  the  sliced  Fmit  becomes 
soft ;  now  pour  off  the  liquid  part  into  another  vessel  con- 
taining more  Peaches  that  have  been  sliced  but  not  heated ;  let 
them  stand  for  twelve  hours,  then  pour  out  the  liquid  jiart, 
and  pres^j  what  remains  through  a  fine  hair  bag.  Let  the 
whole  be  now  put  into  a  cask  to  fernieut ;  then  add  of  Lo«f- 
Sugar,  a  pound  and  a  half  to  each  gallon.  Boil  well,  an 
ounce  of  beaten  Cloves  m  a  quart  ijf  white  Wine,  and  add 
it,  this  will  give  the  Wine  a  delicious  flavour 

Wirje  of  Apricots  may  he  niade  l>y  only  bruising  them 
and  pouring  tnc  hot  liquor  on  ihem.  This  Wine  doet  not 
require  mi  much  swcelening.     To  give  it  a  curious  flavour. 
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bull  an  ounce  of  Mace»  and  half  an  ounce  of  Nutmegs,  in 
a  quart  of  white  Wine ;  and  when  the  Wine  is  fermeuiin^ 
pour  the  liquid  in  hot.  In  about  £0  days,  or  a  month,  these 
Wines  wiJi  be  fit  for  boulrng. 

nccccviiL 

Excellent  Compound  Wtne. 

An  excellent  family  Wine  may  be  made  of  equal  part«  of 
red,  white,  and  black  Currants,  ripe  Cherries,  ana  Ra5[>- 
berries,  well  bruised,  and  mixed  with  sofl  water,  in  the  pro- 
portion of  four  pounds  of  fruit  to  one  gallon  of  water*  Wlieil 
strained  and  pr tossed,  three  pounds  of  moist  Sugar  are  to  be 
added  to  each  gallon  of  hquio.  After  standing  open  for  three 
days,  during  which  it  is  to  be  stirred  frequently,  it  is  to  be 
put  into  a  barrel,  and  left  for  a  fortnight  to  work,  when  a 
ninth  part  of  brandy  13  to  be  added,  and  the  whole  bunged 
down.     In  a  few  months  it  will  be  a  most  excellent  Wine. 

DCCCCIX. 

QuiMcB  Wine. 
Gather  the  Quinces  when  pretty  ripe,   in  a  dry  day,  rub 

oif  the  down  with  a  linen  cloth,  then  lay  them  in  nay  or 
straw  for  ten  days,  to  pCrspire,  Now  cut  them  in  quar- 
ters, lake  out  the  cores,  and  oruise  them  well  in  a  masning 
tub  with  a  wooden  pestle.  Squeeze  out  the  Liquid  part,  by 
pressing  thera  in  a  nair  bag,  by  degrees,  in  a  Cider  press; 
strain  this  liquor  through  a  fine  sieve,  than  warm  it  gently 
over  a  fire,  and  skim  it,  but  do  not  suffer  it  to  boil  Now 
sprinkle  into  it  some  loaf-sugar  reduced  to  pjwder;  then,  in 
a  gallon  of  water  and  a  quart  of  white  Wine,  boil  a  dozen 
or  fourteen  large  Quinces  thinly  sliced;  add  two  pounds  of 
fine  Sugar,  and  then  strain  off  the  ll<|uid  pari,  and  mingle 
it  with  the  natural  juice  of  tlie  Quinces ;  put  this  into  a  cask, 
(not  to  fill  it)  and  mix  them  well  together  ;  then  let  it  stand 
to  settle :  put  in  two  or  tliree  whites  of  Eggs,  then  draw  it 
off.  If  it  be  not  sweet  enough,  add  more  Sugar,  and  a 
quart  of  the  best  Malmsey.      \  o  make  it  still  better,  Ix^il  a 

Quarter  of  a  pound  of  stoned  RaisinB,  and  half  an  ounce  of 
(innamon  Bark,  in  a  quart  of  the  liquor,  to  the  consump- 
tion of  a  third  part,  and  straining  it,  put  it  into  the  cask 
when  tile  wine  is  fermenting. 

Dcrccx. 
Birch  Wike. 

The  season  for  obtaining  the  liouor  from  Birch  Trees» 
is  in  die  latter  end  o't  l>bruary  4*r  the  liegtnning  of  March, 


446  ▼INOUt    FKEMEKTATIOy. 

before  the  leaves  shoot  out,  and  as  the  sap  b^;ios  to  rise.     If 
die  time  is  delayed,  the  juice  will  grow  too  thick  to  be  drawa 
out.     It  should  be  as  tmn  and  clear  as  possible.     The  me- 
thod of  procuring  the  juice,  is  by  boring  holes  in  the  trunk 
of  the  tree,  and  fixing  facets  of  Elder ;  but  care  should  be 
taken  not  to  tap  it  in  too  man^  places  at  once,  for  fear  of 
injuring  the  tree.     If  the  tree  is  large,  it  may  be  bored  in 
five  or  six  places  at  once,  and  bottles  are  to  be  placed  under 
the  apertures  for  the  sap  to  flow  into.      When  finir,  or  five 
callons  have  been  extracted  from  different  trees,  cork  the 
bottles  very  close,  and  wax  them  till  the  Wine  is  to  be  made, 
which  should  be  as  soon  as  possible  after  the  sap  has  been 
obtained.     Boil  the  sap,  and  put  four  pounds  of  loaf-sugar 
to  every  gallon,  also  tne  peel  of  a  Lemon  cut  thin ;  then 
bdl  it  again  for  nearly  an  hour,  skimming  it  all  the  time. 
Now  pour  it  into  a  tuo,  and  as  soon  as  it  is  almost  cold, 
work  It  with  a  toast  spread  with  yeast,  and  let  it  stand  five 
or  six  days,  sUrring  it  twice  or  tnree  times  each  day.     Into 
a  cask  that  will  contain  it,  put  a  lighted  brimstone  match, 
stop  it  up  till  the  match  is  burnt  out,  and  then  pour  the 
Wine  into  it,  putting  the  bung  lightly  in,  till  it  has  done 
working.     Bun^  it  very  close  for  about  3  months,  and  then 
bottle  it     It  wul  be  good  in  a  week  after  it  is  put  into  the 
bottles. 

DCCCCXI. 

Oaange  Wine. 


To  six  gallons  of  water  put  fifteen  pounds  of  soft  Sugar ; 
jfore  it  boils,  add  the  whites  of  six  Eggs  well  beaten,  and 
take  off  the  scum  as  it  rises ;  boil  it  half  an  hour :  when 


cool,  add  the  juice  of  fifty  Oranges,  and  two-thirds  of  the 
peels  cut  very  thin  ;  and  immerse  a  toast  covered  with  yeast. 
In  a  month  after  it  has  been  in  the  cask,  add  a  pint  of  Bran- 
dy, and  two  quarts  of  R  henish  Wine :  it  will  be  fit  to  bottle  in 
three  or  four  months,  but  it  should  remain  in  bottle  for  twelve 
months  before  it  is  drank. 

dccccxii. 
Ginger  Wine. 
To  seven  gallons  of  water  put  nineteen  pounds  of  clayed 
Sugar,  and  boil  it  for  half  an  hour,  taking  off  the  scum  as  it 
rises ;  then  take  a  small  quantity  of  the  liquor,  and  add  to 
it  nine  ounces  of  the  best  Ginger  bruised.  Now  put  it  all 
tqgether,  and  when  nearly  cold,  chop  nine  pounds  of  rai- 
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tins,  very  small,  and  put  them  into  a  nine  ^lon  cask  (beer 
measure^)  with  one  ounce  of  Isinglass.  Shce  four  Lemons 
into  die  cask,  taking  out  all  the  seeds,  and  pour  tlie  liquor 
over  them,  with  half  a  pint  of  fresh  yeast  Leave  it  un* 
stopped  for  three  weeks ;  in  about  three  months  it  will  be  fit 
toe  bottling. 

Observations,  There  will  be  one  gallon  of  the  8u?ar  and  water  more 
than  the  cask  will  hold  at  first :  this  must  l>e  Irept  to  fill  up,  as  the  li- 
quor worlds  off;  as  it  is  necessary  that  the  cask  should  be  kept  fiill, 
till  it  has  done  working.  The  raisins  should  be  two-thirds  Malaga,  and 
one-third  Muscadell.  Spring  and  Autumn  are  the  best  seasons  tor 
making  this  wine. 

j>qcccxii[. 

Parsnip  Wine. 

To  12  pounds  of  Parsnips  cut  in  slices,  add  4  gallons  of 
water,  boil  them  till  they  oecome  quite,  soft.  Squeeze  the 
liquor  well  out  of  them,  run  it  through  a  sieve,  and  add  to 
every  gallon  three  pounds  of  Loaf-Sugar.  Boil  the  whole 
three  quarters  of  an  hour,  and  when  it  is  nearly  cold,  add  a 
Uttle  yeast.  Let  it  stand  for  ten  days  in  a  tub,  stirring  it 
every  day  from  the  bottom,  then  put  it  into  a  cask  for 
twelve  months :  as  it  works  over  £11  it  up  every  day. 

nccccxrv. 

Imitation  of  Cyprus  Wine. 

To  10  gallons  of  water,  put  10  quarts  of  the  iuice  of  white 
Elderbemes,  pressed  gently  from  the  Berries  by  the  hand, 
and  passed  through  a  «eve,  without  bruising  the  seeds: 
add  to  every  gallon  of  liquor  three  pounds  of  Lisbon  Sugar,  ^ 
and  to  the  whole  quantity  two  ounces  of  Ginger  sliced, 
and  an  ounce  of  Cloves.  Boil  this  nearly  an  hour,  taking 
off  the  scum  as  it  rises,  and  pour  the  whole,  to  cool,  in  an 
open  tub,  and  work  it  with  ale  yeast,  spread  upon  a  toast 
of  bread,  for  three  days.  Then  turn  it  into  a  vessel  that 
will  just  hold  it,  adding  about  a  pound  and  a  half  of  bruised 
ndsins  to  lie  in  the  liquor  till  drawn  off,  which  should  not 
be  till  the  Wine  is  fine. 

Obtervaiion.  This  wine  is  so  much  like  the  fine  rich  wine  brouffht 
from  the  bland  of  Cyprus,  in  cobur,  taste,  and  flaFOur,  that  it  has 
deceived  the  best  judges. 

DCCCCXV. 

Mead: 
To  thirteen  gallons  of  water,  put  thirty  pounds  of  Honey^ 
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boil  and  §kim  it  well  ;  then  add  of  Rasemary*  Tliyoi^*  Bay 
leaves,  and  S\^*eetbri^r,  aUntt  a  fmndtVil  altogellier.  Boil  me 
ifhoff*  ti»r  an  \in\r;  t[»cn  pitl  it  into  a  tuK,  with  two  or  three 
I'handfulsi  of  ground  Malt ;  stir  it  uU  alx>ut  bltxxl  warm  ;  then 
j*train  itthrouijh  a  rlmh,  and  put  it  into  the  tub  again.  Now 
lent  a  toast,  and  spread  it  over  with  ^ooti  ali;  yeast,  and  put 
lit  into  tile  tub.  When  the  hquor  has  properly  fermented; 
Lput  it  into  li  ca.»k  ;  then  take  of  Cloves,  Mace,  and  Nut- 
I  megs,  each  an  ounce  and  a  half;  of  Ginger  ahced,  an  ounce» 
|%ruise  the  Spices  and  tie  tliem  up  in  a  cloth,  and  hang  it  in 
I  the  vessel ;   which  slop  up  close  lor  use. 

DCcccxFr. 

Cowslip  Wikr. 

Boil  five  pounds  of  Loaf  Sugar  with  four  g^illons  of  water, 

[mmmer  them  over  a  fire  for  half  an   hour,  and  when   taken 

and  cold,   put  in  half  a  peck  of  Cowslip  flowers,  dean 

picked  and  gently  bruised.       Now  add  two  spoonfuls  of  ale 

^east,  and  a  |>ouiicI  of  Syrup  of  Lemons,  with  a  Lemon  peel 

[t»r  two.     Pour  the  whole  into  a  well  seasoned  cask  or  vessel, 

[let  them  stand  close  stoppwl  for  ihree  day?,  that  they  may 

1  ferment  well ;  then  put  in  some  joice  of  Cowslips,  ana  give 

it  a  convenient  space  to  work*     When  it  has  stood  a  month, 

^draw  it  off  into  oottles,  putting  a  little  lump  of  Sugar  into 

(  each,  by  which  means  it  may  be  kept  wtH  for  the  space  of  a 

{'3*ear.     In  like  manner,  Wines  may  be  made  of  other  flowert 

Lwhich  |>ossess  a  pleasant  taste  and  odour,  as  Oxlijjs,  Je 

^mine,  &c. 

DCCCCXVI1, 
Gil  LI  FLOWER    Wll^E* 

To  three  gallons  of  water  put  six  pounds  of  the  !ie«t  raw 
Sugar;  boil  the  Sugar  and  wWer  together  for  the  space  of  lialf 
an  hour,  keep  j^kirnming  it  as  the  scum  rises.  Now  let  it 
Bland  to  cool,  l>eal  up  ttiree  ounces  of  Syrup  of  Betony  witli 
A  large  r^pMUiful  of  ale  yeast,  put  it  into  the  hquor,  ond 
having  a  peck  of  Gilli flowers,  cut  fnmi  the  stalks,  put  them 
in,  to  infuse  and  work  together  for  three  days,  tlie  whole  bemg 
Cfiveretl  with  a  cloth  ;  strain  it,  and  put  it  mto  a  caakp  let 
it  settle  tor  three  or  four  weeks,  and  then  bottle  it, 

nccccxvrn. 

MuiJIERBr    WiWK.  

On  a  dry  day,  gather  Miillx?rries,  when  they  arc  just 
dtanged  from  redness  to  a  shining  black,  spread  them  Uiitilf 
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on  a  fine  clothe  or  on  a  floor  or  table,  for  twenty-four  hours ; 
and  then  pre«s  them.  Now  boil  a  gallon  of  water  mih  eacli 
gallon  of  jnice;  putting  to  every  gallon  of  water,  an  ounce 
of  Cinnamon  Bark,  and  six  ounces  of  Sugar-candy  finely 
powdered.  Skim  and  strain  the  warer  when  it  is  titken  oS 
and  settled,  and  put  to  it  tlic  Mullierry  juice.  Now  add  tc 
every  gallon  of  the  mixture^  a  pint  o(  White  or  Rhenish 
Wine.  Let  the  whole  stand  in  a  cask  to  ferment,  for  five  or 
six  day  a.  When  settled,  draw  it  off  into  bottles,  and  keep 
it  cool. 

DCCCCXIX. 

HASPfiERKv  Wine. 

Gather  tlie  Raspberries  when  ripe,  husk  them,  and  bruise 
them ;  then  strain  them  through  a  bag  into  jars  or  other 
vessels.  Boil  the  juice,  and  to  every  galbn  put  a  pound 
and  a  Iialf  of  Lump-sugar.  Now  add  whites  of  Kggs,  and 
let  the  whole  b*Hl  for  I i flee n  minutes;  skimmi'ig  it,  as  the 
frotli  riseb.  When  cool  and  settled,  decant  the  liquor  into 
a  cask,  adding  yeast  to  make  it  ferment.  When  this  has 
taken  place»  add  a  pint  of  white  Wine,  or  half  a  pint  of 
proof  spirit  to  each  gjillon  contained  in  the  cask,  ano  hang 
a  bag  in  it  contatniug  an  ounce  of  bruised  Mace.  In  three 
months,  if  kept  in  a  cool  place,  it  will  be  a  very  excellent 
and  delicious  Wine, 

DCCCCXX. 

French  Method, 
Steep  two  pillons  of  Raspberries  in  a  gallon  of  Sack  for 
twenty-four  hours,  then  strain  them^  and  put  to  the  liquor 
three  quarters  of  a  pound  of  Sun  Raisins,  well  stoned.  Let 
them  continue  for  four  or  five  days,  sometimes  slirring  them 
well ;  then  pour  the  liquid  off  gently,  and  bottle  it  up.  If 
not  sweet  enough,  add  mme  Sugar,  about  half  a  pound  to 
a  gallon  will  be  suiicient ;  keep  it  in  a  cool  place. 

DCCCCXXI* 

Damson  Wine,  &c 

Take  a  considerable  quantity  of  Damons  and  common 
Plumbs  inclining  to  ripeness;  slit  them  in  halves,  so  that 
the  stones  may  he  taken  out,  then  mash  them  gently,  and 
add  a  little  water  and  honey.  Add  to  every  gallon  of  the 
pulp  a  gallon  of  spring  water,  with  a  few  bay  leaves  and  clov€«; 
boil  the  mixture,  and  add  as  much  Sugar  as  will  well  sweeten 
skim  dtf  tlie  froth,  and  let  it  cool.  Now  press  the  fruit, 
i^ueeziBg  out  the  liquid  part;  strain  all  thfpugh  a  Hiic  iCrainer^ 
"  "~""  If  » 
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tnd  put  the  water  and  juice  together  in  a  cask.  Having  allow* 

ed  the  whole  to  stand  and  ferment  for  tliree  or  four  days,  fine 
it  with  white  Sugar,  Flour,  and  whites  of  liggs  ;  draw  it  off 
into  bottles,  then  cork  it  well,  in  twelve  days  it  will  be  ripe> 
Mid  wilt  taste  like  weak  Port,  liaving  a  flavour  of  Canary* 

dccccxxil 

American  Wixe. 

The  following  was  communicateil  to  the  public  by  Joeepb 
Cooper,  Esq.  of  New  Jersey, 

**  [  put  a  quantity  of  the  comb,  from  which  Floney  had 
been  drained,  «nto  a  tub,  and  added  a  barrel  of  Cyder,  iiTinie- 
diately  from  the  press;  this  mixture  was  well  stirred,  and  left 
for  one  ni^ht.     It  was  then  strained  bdbre  fermentation  took 

Elaoe;  and  Honey  was  added,  until  the  specific  gravity  of  the 
cjuor  was  sufficient  to  l>ear  an  egg.  It  was  then  put  into  a 
'  iiTel;  and  after  the  fVrmentallon  commenced,  the  cask  was 
filled  every  day,  for  three  or  four  days,  that  the  froth  might 
work  out  of  the  bung-hole.  When  the  fermentation  mode- 
rated, 1  put  the  bung  in  loosely,  lest,  stopping  it  tight  might 
cause  the  crfsk  to  burst.  At  the  end  of  five  or  six  weeks^ 
tile  liquor  was  drawn  off  into  a  tub;  and  the  whites  of  eight 
eggs,  well  Ijeaten  up,  with  a  pint  of  clean  sand,  were  put 
into  it :  1  then  added  a  gallon  of*  Cvder  Spirit ;  and  after 
mixing  the  whole  together,  I  returned  it  into  the  cask,  which 
was  well  cleaned,  bunged  tight,  and  placed  in  a  proper  situ- 
ation for  racking  off,  when  fine.  In  tlie  month  of  April  fol- 
lowing, I  drew  It  off  into  kegs,  for  use ;  and  found  it  equal 
to  almost  any  foreign  Wine  ;  in  the  opinion  of  many  judges, 
it  was  superior.  ^ 

Ohsfrvationi,  This  success  hai  tndueed  me  tt>  repeal  the  ej[perimei?r 
for  three  jtars;  uml  I  atn  ptfrsuadeii,  ihat,  by  uain^  chan  honey  ii»«rad 
of  the  comh,  a»  above  dtfjtcriibetl,  such  an  (nnprovcment  might  bv  made, 
as  would  enable  the  citizens  of  the  Unitpd  State*  to  supply  them>elv«fa 
with  a  irnly  federal  and  wholesome  wine,  which  would  imt  Ctist  a 
quarter  of  a  aotlar  per  f^aJlon,  were  all  the  iiigreiJientit  procured  at  the 
market  price.  It  would  have  this  peculiar  advantage,  thai  it  contains 
no  foreign  mixture,  but  is  made  from  tugredlents  produced  04i  our  own 
farmt.** 

BCCCCXXTIl. 

KouMisa;  a  Wine  imiepareo  by  the  Tartaih* 

Take  of  fresh  Mare*s  Milk  any  quantity;  add  to  it  a 
Bixth  part  of  Water,  and  pour  the  mixture  into  a  wooden 
vessel  U&e  as  a  ferment  an  eighth-part  of  sour  Cow's 
Milk;  but  at  any  future  preparation,  a  small  portion  of  qld. 
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Koumiss  will  atit wer  better  Cover  the  vessel  with  a  thick 
cloth,  and  «et  it  in  a  place  of  moderate  warmth  ;  leaving  it 
at  rest  for  twenty-four  hours :  at  the  end  of  which  time  the 
Milk  will  have  become  sour,  and  a  thick  substance  will  be 
^theretl  on  its  top.  Now  with  a  churn  chaff,  beat  it 
till  the  thick  substance  above-mentioned  be  blended  intl- 
Eoately  with  the  subjacent  fluid.  In  this  situation  leave  it 
at  rest  for  twenty-four  hours  more;  after  which,  pour  it 
into  a  higher  and  narrower  vessel,  resembling  a  churn, 
where  the  agitation  must  be  repeated  as  before,  till  the 
liquor  appear  to  be  perfectly  homogeneous.  In  this  state  it 
is  called  Koumiss  ;  of  which  the  taste  ought  to  be  a  pleas- 
ant mixture  of  sweet  and  sour.  Agitation  must  be  employed 
every  time  before  it  is  used.  This  Wine  is  cooling  and  an- 
tiseptic. Sometimes  aromatic  herbs,  as  Angelica,  is  infused 
in  the  liquor  during  fermentation* 

liecccxxiv. 

Raisin   Wink. 

Put  two  hundred  weight  of  Baisins,  with  the  stalks^  into 
a  hogshead^  and  fill  it  almost  with  spring  Water ;  let  them 
$lee\i  for  about  twelve  days,  frequently  stirring,  and  after 
pouring  off  the  iuice^  dress  the  Raisms  and  mash  them. 
The  whole  shoula  then  be  put  together  into  a  very  clean  vea- 
fiel  that  will  exactly  contain  it  It  will  hbs  for  some  timei 
during  which  it  should  not  be  stirred ;  but,  when  the  noise 
ceases,  it  must  be  stopped  close,  and  stand  for  about  six  or 
seven  months ;  and  then,  if  it  proves  fine  and  clear,  rack  it 
off  into  another  vessel  of  the  same  size.  Stop  it  up,  and  let 
it  remain  for  twelve  or  fourteen  weeks  longer ;  Inen  bottle 
it  off.  If  it  should  not  prove  clear,  fine  it  dowrn  with 
three  ounces  of  Isinglass,  and  a  quarter  of  a  pound  of 
Sugar  candy,  dissolved  in  tome  of  the  Wine. 

nccccxxv. 
Raisin  Wine  EauAL  to  Sherry. 

Let  the  Raisins  be  well  washed  and  picked  from  the 
atalks ;  to  every  pound  thus  prepared,  and  dropped,  add  ofiC 
quart  of  Water,  which  has  been  boiled  and  has  stood  till  it 
b  cold.  Let  the  whole  stand  in  the  vessel  for  a  month, 
being  frequently  stirred »  Now  let  the  Raisins  be  taken 
from  the  cask  and  1^  the  liquor  be  closely  stopped  in  the 
I  vessel.     In  the  course  of  a  month  lei  it  be  racked  into  another 


}  vesselt  leAving  all  the  sediment  behind,  which  mtist  be  re> 
I  peatcd  till  it  becomes  fine,  when  add  to  every  ten  gallonSf 
I  tix  pounds  of  fine  Sugar,  and  one  dozen  of  Seville  Oranges, 
I  the  rinds  being  pared  very  thin»  and  infused  in  two  quarti 

of  Brandy,  wnich  should  be  a  Ided  to  the  liquor  at  its  last 
I  racking.  Let  the  whole  stand  three  months  in  the  cadk, 
^  when  It  will  be  fit  for  bottling ;  it  should  remain  in  the  but* 

lie  for  a  twelvemonth. 

To  give  it  the  flavour  of  Madeira,    when  it  U  in  tlie 

fa»k  put  iti  a  couple  of  green  Citrous,  and  let  them  remun 

tUl  the  Wine  ia  battled. 

DCCCCXXVI. 
GbaFK  WlKE- 

To  every  gallon  of  ripe  Grape*  put  a  gallon  of  soft  Water, 
bruise  the  Grapes,  let  them  siana  a  week  without  stirring, 
and  draw  the  liquor  off  fine ;  to  every  gallon  of  Wine  put 
thref  pounds  of  lump  Sugar;  put  the  whole  into  a  vessel, 
but  do  not  btop  it  till  it  has  done  hissing,  then  stop  il 
dose,  and  in  six  months  it  will  be  fit  for  bottling. 

A  better  Wine,  though  smaHer  in  quantity,  will  be  made 
by  leaving  out  the  Water,  diminishing  the  quantity  of 
Sugar  Water  is  necessary,  only,  where  the  juice  is  so  scanty* 
or  so  thick,  as  in  Cowslip,  Balm,  or  black  Currant  Wine, 
that  it  could  not  be  used  without  it. 

OtnervafifiHi,  It  will  be  here  necessary  for  the  reader*c  tnformatlnn,  tio 
eiimlne  ihe  |>ectt]!ar  qtiatities  on  wlikh  the  excelleTicy  of  feveml  fireigfl 
nhiet  dfpeikd«i.  Spuiti  aiul  PortitgHJ  being  thoite  countries  of  Europe 
wbtre  vintra  are  cukivated  h\  the  greatest  perfectron,  .ind  where  the 
most  careful  attention  is  paid  to  the  maimfacture  of  the  several  «orti 
of  wiDei  we  shall  in  ihiii  place  take  a  flummury  view  of  each* 

Sf  AN15H  AKD  Portuguese  Wihks. 

The  wines  of  Spain  are  of  two  descriptions,  namely,  white  tnt!  ttd, 
m\d  are,  foe  Ihe  roost  part,  exrelknt.  The  greatest  quantities  arc  made 
iij  the  southern  parts  of  the  king4«ifii,  and  the  sale  is  very  extensive, 
especially  among  the  English  and  Dutch.  The  wines  of  ihf  Canariet, 
althouj^h  not  actually  Spanish,  are  to  he  met  with  in  most  of  the  ports 
of  Spain,  and  are  usnaKy  classed  with  the  wines  of  that  country. 
^liheuigh  the  whole  of  the  Canari«i  produce  eicellent  winea,  the  prcfer- 
f  tnce  is  ghrn  to  those  of  Parma  and  TeficrifTi*.  When  the  vintage 
prmcs  favotirahle,  TenerlfTtf  aurtually  m-ikets  up  nf>out  3<i,000  pipes  of 
Vi(lnin8j  or  as  it  is  sometimes  tienomitiated  Bastard  Madeira^  from  the 
iimilarity  of  its  davonr  and  appcamnce  to  the  dry  wine  of  the  last 
mentioned  inland.  Tenenife  also  produces  a  sweet  wine,  which  is 
nearly  t-lmilar  to  Malmsey  Madeira. 

The  wine  of  Chacoli  in  Biicay  it  not  of  a  first  rate  qualitj.    In  Ofdar 
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10  proiJuce  thii  wine  the  Biscayans  »ii(fraft  five  or  »Tx  difTerent  vinft 
upon  the  same  stalk.  Most  pans  nf  Biscay  abnuml  m  these  v'tnfs, 
which  bortler  the  hrgh  roar^v  ^eTierally  growing  to  the  height  of  abatit 
thr«^  or  four  feet*  The  wine  in  Biscay  is^  sdEJ  at  &  certtfin  price,  as  re- 
gulated Uj  the  (»oIice,  aiit]  until  ihv  whole  produce  of  I  he  vintage  is 
disposed  of,  no  foreign  wine  ijs  permitted  to  be  brought  into  the  pro- 
f  ince ;  hence  it  happeTis  thai  the  iolc  study  of  the  proprietors  of  vine- 
yanis  is  to  collect  a  large  quantity  nf  witie,  without  attending  to  quality 
or  flavour,  and  consequently,  chacoli  ha;)  become  proverbially  despicable 
III  Spain.  Indeed,  the  ^ranet  are  not  allowett  to  arrive  at  a  state  of 
maturity,  but  are  galherec!  and  squeezed,  while  sour  and  nearly  devoid 
of  aubttance :  but»  if  the  juice  were  allowed  to  collect  and  ineborat« 
in  the  grape,  if  the  green  truit  were  not  minified  with  the  ripe,  if  the 
winea  were  m title  with  the  same  care  as  those  of  other  tirovince^,  this 
wine  would  prove  equal  in  every  respect  (except  that  ot  ^eniority^  to 
the  French  cftumpatgnf  which,  of  its  kind^  stands  at  present  unrivalled. 

The  wine  of  Guidan  in  Castile  is  made  from  cherries,  and  is  a  speciet 
of  ratafia.  Foucal  wiiie^  which  takrs  its  name  from  a  village  near  Mailrid, 
is  of  a  good  quality,  hut  is  only  reckoned  ordinary. 

The  wineji  of  Val  de  Penaw,  Ciudad  Real,  Ilibadavin,  and  Rioxa, 
and  those  called  La  Mancha  are  very  gocxl,  and  except  ui  regard  to  dif- 
ferent degrees  of  colour,  are  similar  in  every  respect. 

The  best  wines  of  Arragiin  are  those  denominated  Garnachas,  from 
the  species  of  grape  which  produces  them  :  the  best  of  all  is  a  rnl  wint 
named  Hospital;  it  is  excellent  as  to  flavour  and  strength,  Caniiieai 
called  likewise  white  GanuichaSj  is  very  liiie^  and  Is  much  esteem  id. 

The  wines  of  Peralta,  Tudelj,  Tafalla,  and  Arandillo  in  Navarre, 
are  nearly  a.ike,  and  are  excellent  both  as  to  flavour  and  oualUy. 
That  of  Peralta  is  well  known  unrler  the  tide  of  Rantio,  which  k  re- 
ceives when  old  enough  to  merit  that  distinction.  To  these  may  be 
added  the  wine  of  tluesca,  which  is  very  good. 

The  wjnes  of  Xerer,  better  known  uiuler  the  name  of  Sherry,  are 
made  at  the  town  of  that  name  in  the  province  of  Andalusia,  They  are 
not  oidy  dry,  but  sweet ;  ilie  dry,  however,  are  the  most  esteemedi 
more  particularly,  when  they  present  a  pale  straw  ctdnur.  Many,  who 
are  in  the  habit  of  tasting  Sherry,  have  doubtlirss  ]>erceived  that  there 
is  something  in  its  flavour  which  part<<kes  of  the  taste  of  leather  ;  thii 
is  owhig  to  the  custom  of  britrgir^g  the  wirien  down  the  country  hi 
large  leathern  vessels  or,  as  the  Sp»Mi**rdi  call  them,  /««/#,  whence 
wc  derive  our  term  butts,  which  we  bestow  upon  the  oisiks  wherein 
wf  receive  the  wines. 

In  Andaliisia  are  made  sweet  and  dry  wines,  called  Pagarete  and  San 
Lncar,  and  the  strong  well  known  red  wine,  denominated  Tinto  Itota, 
or  Tent,  which  is  an  excellent  stomachic.  The  Montilla  is  a  dry  wine. 
The  territory  of  Xeret,  alone,  annually  produces  above  60,000  pipes  of 
wine. 

In  the  province  of  Grenada,  is  ma<]c  the  celebrated  wine  called 
Moimtain  or  Malaga,  ft  is  dry  and  sweet,  and  both  red  and  white* 
It  is  truly  a  debcions  wine,  and  is  much  esteemed.  The  sweet  Moim* 
tain  is  the  most  sought  after,  and  is  usually  employed  as  a  riesscrt  wine. 
Grenaila  pri>dnces  Feroximenes  or  Pedro  Ximenea,  which  is  a  very 
fine  flavoured,  full  bodinl  wine.  There  is  also  a  kind  of  Malmsey 
made  in  Ihii  province,  which  is  exqutiltv ;  but  that  of  MirarcUi  U 
only  an  ordinary  wioe. 
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In  Valentia  b  hnvA  tbeTinto  Alicante^  a  wine  much  uspd  m  Francmt* 
lit  li  aweet  wheti  new,  but  grows  thick  and  ropj  ba  it  becomes  aged  :  il 
I  il  a  good  itomachic. 

I  The  Beiiicarb  wine  h  red,  dry,  and  thick ;  it  k  often  palmed  upoa 
the  public  by  wine  dealers,  as  Port  wine ;  to  which  it  is  very  iiifertdr, 
both  in  quality  and  price.  An  itnpoBition  ot'  this  sort  is  to  be  avoided,  bf 
observing  whether  the  wine  offered  have  a  ruby  colour  instead  of  a  deep 
black  ;  a  generous  flavour,  and  not  that  harghnew  which  tmmediAtel^ 
offends  a  good  palate:  If  nol^  it  assuredly  citnnot  be  Port  wins.  IVe 
wine  called  Sicbei  and  that  called  Garnacbe,  both  made  \tk  Catalngh, 
are  eiqni»ite.  In  the  same  province  are  mmle  Tiato  de  las  Monlinti^ 
,  or  Mountain  Tent,  and  Mataro  wine ;  botb  of  wkich  are  aw«el^  lliok^ 
ropy,  and  unvi  bolesome.  The  latter  m  often  sold  by  irr«pMt«failt  Iri- 
ders,  to  private  families,  as  Tent. 

It  is  almost  necdle&s  to  observe  thai  the  wine  caHed  Poit,  of  vhulb 

liueh  vaat  quantities  are  coufumed  in  Great  Britain,  m  ike  pradvc*  ol 

Llbrtugal.    The  vines,  whence  il  b  made,  ffrow  upon  the  banka  of  tbe 

[  Douro^  about  Iburteen  or  fifteen  leagues  Itocq  Oporto,  and  occupy  m> 

Ifnace  about  six  leagues  in  length,  and  two  leagues  in  breodtk     Tbcw 

^vineyards  produce  between  m  and  70,CHX)  pipes  of  Port,  and  there  ffe 

otbert  which  yield  nearly  6,000  pipes  annually*     Tke  vine   wbence  wt 

derive  our  Port,  originally  grew  in  Burgundy,,  but  the  climate  of  Po«^ 

tugalj  bfing  widely  diflerent  from  that  of  Burgundy,  has  caused  such 

an  atleration  in  the  grape,  that  no  two  wines  are  more  unlike,  than 

those  whit:h  are  the  produce  of  the  above  mentioned  terriloriei. 

The  wines  of  Portugal,  tike  those  of  Biscay,  are  only  iold  «t  Ihe 
pricef  annually  regulated  by  the  government*    \s  soon  as  the  pricea  are 
promulgated,  the  factory  and  individuals  send  in  their  namea  to  the  pro- 
prietors of  the  wines  ;  the  whole  of  the  Port  wine  U  (diJpped  at  Oporto, 
1 '    The  Brandy  of  Spain  constitutes  a  considerable  article  of  oomtnerce; 
I  It  is  very  inferior  to  tbe  brandy  of  France,  and  is  principally  used  in 
I  making  up  Spanish  and  Portugese  wines.     The  brandy  of  Portugal  is 
I  nearly  the  same  as  that  of  Spam,  nnd  very  little  of  it  in  exported* 

Notwithstamling  the  great  ualural  produce  of  wines,  various  atteoapts 

have  been  piade,  and  with  succeas,  at  a  tynthetical  preparation  of  um 

'  beverage.     It  it  to  be  feared,  that  this  practice  is  sofDetimes  carried  on, 

\  withuut  regard  either  to  science  or  humanity.     Indeed,  there  ace  many 

I  compoundH  sold  tn  London  and  elsewhere,  intended  to  imitate  port  and 

I  other  wines,  which  ugree  with  tiiem  in  bo  character  save  in  colour  am) 

«itrirt^ancy ;  and  tbe<ie,  it  is  known,  are  given  to  them  by  the  most 

pcmicioiii  ingredients.     But  the  French,  and  other  chemists,  have  icaUf 

produced  wines,  which  poiiaessed  all  the  agreeable  properties  of  ihoie 

produced  from  grapes^    This  was  done,  by  first  analysing  the  wrne  to 

be  imitated,  and  then,  by  apportioning  t^  quantities  of  iSte  several  in* 

gredients  which  existed  in  the  wine,  naturally.     In  this  way,  Fabront 

made  wine,  from  664lby.  of  sucar,  S-llbs.  of  gum-arabic,  24  of  tartar, 

three  of  tartaroas  acid«  S(i  ol  gluten  of  wheat,    and  1739  quarta  of 

water.      Parmentier  made  a  good  Muscadine  wine  firom  tielbs,    of 

BMgar»  nine  pounds  of  cryatals  of  tartar,   7t  of  elder  tlowers,  and  307 

of  water,     Tbe  colonijits  in  tbe  Weft  Indies^  prepare  a  wbie  ftwm 

SdOibs.  of  sugar,  two  barrels  of  water,  and  lour  poujida  of  yaoit; 

thk  wine  is  cokHired  with  litmus,  atid  scented  with  some  easentittl  oiL 

In  addition  to  tbe^e  synihedcai  preparatbns,  it  may  be  observed^  that 
others  of  an  analogous,  but  of  a  more  surprising  nakire,  \mrt  recently 
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been  effected.  Kirchoff,  a  Rusjiian  chemiit,  dlKOTcred  that  Btarcb  may 
he  converted  into  mgar,  po»se«iiiiiff  all  the  properties  of  bw^slt  from 
grapes,  t»jr  miittig  it  with  a'»oiit  fuiir  limis  it»  weiifht  of  water,  and 
abfuitone  hundmlth  part  of  its  weight  of  suJpburic  acuL  This  diacoVerj 
was  confirmed  hy  Sauiuure,  who  ascertained  that  1<J0  parts  of  starch  Ix?- 
eatne  110.14  parts,  wht^ii  coftvirted  into  siti^ar.  The  same  suhjrct  behlg 
fiucci^ssfidk  rt^siimed  by  M.  Bracnnnott  he  discovered  the  important 
(act>  that  a  sufor  similar  to  that  ot  grapes  may  be  obtained  by  meattt 
of  £id|fhyric  acidj  from  the  sawifigs  of  wood,  old  linen,  and  puper. 

Ill  this  operatioD,  a  certain  quantity  of  thfse  subEtauces  is  treated 
with  siilpburic  add,  concentrated  by  cold.  The  maas  apoeara  to  be 
carbonized,  but  this  appearance  arises  from  a  stratum  of  black  powder 
which  covers  it ;  and  which,  when  removed  hy  waahiog,  is  conrpried 
into  a  true  gum,  resembling  giim-arabic  '1  hia  gum  is  separali^d  from . 
the  sulphuric  add,  in  exceas,  by  mtfaiis  of  carlwjnate  of  lime,  and  it 
remaiiii  in  the  riquor.  By  afterwards  treating  this  gum  with  suljihuric 
a^rid,  diluted  will)  water,  it  is  couv^erled  into  true  sugar,  the  {^natitity 
of  which  is  greatt-T  than  that  of  the  sawinrs  of  wood,  or  the  linen,  em- 
ployed. In  addition  to  ihi§  sugar,  which  torms  almost  thtr  whole  of  the  . 
maifs,  M,  Bracoiinot  obtuined  another  sybstaiice,  which  be  called  the 
vfgeio-^ufphunc  add.  The  sugar,  in  i^uestiofij  was  of  tbe  consistence  of 
syrup  ;  at  the  end  of  tm'enty^four  hours  it  began  to  cryjitallize,  and 
■ome  days  after,  ibe  whole  was  cond cosed  into  a  single  mass  of  cry^- 
tallized  sugar,  which  was  pressed  strongly  between  several  foldt  of  old 
cloth  ;  crystallieed  a  second  time,  this  sugar  was  passably  pure ;  but 
treated  with  animal  charcoal,  it  became  of  a  ebinlng  whiteness.  The 
crystals  were  in  spherical  groups,  which  appear  to  be  formed  by  the 
union  of  small  diverging  and  imequal  plates^  They  arc  fusible  at  the 
temperature  of  boiling  water.  The  sugar  is  of  a  fresh  and  agreiable 
flavour,  producing  lit  tbe  mouth  a  slight  sensation  of  acidity*  Alingled 
in  a  proper  quantity  of  water,  act  in  fermentation,  and  happed  according 
to  the  method  of  brewers,  the  syrup,  above  mentioned,  furnishes  a 
beer,  which  is  tight,  brisk,  stroni>',  and  of  an  agreeable  savour. 

After  liaving  ascertained  that  hII  ligneous  matter,  such  as  wood»  bark, 
straw,  hemp,  &c.  may  be  tranEformed  into  gum,  and  into  sugar,  by 
the  sulphuric  acid,  M.  Braconnot  extended  his  resi^archej  to  the 
parts  of  animals,  and  he  began  with  gelatine,  as  obtained  from  the 
skin,  membranes,  tendons,  &c.  of  animals.  He  found  that  gelatine 
may  be  converted  by  sulphuric  acid  into  a  cry  stall  isable  sugar  tut 
gmeriM,  which  probably  does  not  exist  in  nature.  It  crystallises  more 
readily  tiiaii  that  from  the  cane.  It  h  less  fusible,  and  it  contains  azote. 
Its  sweetness  is  nearly  equal  to  that  of  the  sugar  of  grapes,  ha  solubU* 
lity  in  water  is  not  greater  than  that  of  augar  of  milk,  with  which  it  has, 
at  first  sight,  some  analogies.  By  slow  tfvaporaiion,  it  yields  crystals  a« 
hard  9k»  sngar-caudy,  and  in  the  form  of  Hat  prisms  or  tables  grouped 
together.  He  also  found  that  the  sugar  of  gelatine  combines  intimately 
with  the  nitric  acid,  (with  sensible  decomposition,  arid  even  without  tbe 
■id  of  heat,)  and  then  formi  a  new  add,  to  which  be  bai  gireu  tbe 
tie  of  the  niiro-toi^ckaric. 


(     «8     ) 
Acetous   FEaMKNTAxrox. 

The  Acetous  fermentatTon  is  that  which  takes  place  m 
vegetablu  infusi<ms  containing  Saccliarine  or  Mucilngiruius 
1  nialtiT,  at  aix  elevated  temperature.     It  has  been  shown  be- 
fore, that  the  Vinous   P'er mentation  takes  place  at  difl'erent 
tempcratores  l>elween  50"^  and  70**  of  Fahrenheit,  hut,  if 
Saccharine  or  Mucilaginous  liquids  are  elevated   to  higher 
tempcratores,  a  change  lakts  place  in  the  whole  mass ;  and 
instead  of  the  for  mat  ion  of  Alcohol,  the  generation  of  Ace- 
tic Acid,  or  Vineffar  is  induced.     This  fermentation^  or  Ace- 
I  tification,  is,  no  doubt,  the  consequence  of  a  chemical  change 
I  which  takes  place  in  the  Mucilaginous  or  Saccharine  prin* 
ciple  of  the  vegetable  substance ;  but  upon  what  plav  of 
|#f!imties  it  depends,  chemists  have  not  hitherto  determmcd 
A  notable  aifference  exists  between    tlie   Vinegars   made 
I  from  diflerent  substant^es.      The  sjiecific  gravity  of  frpod 
Wine  Vinegar  is  abi)ut   1,025,  Water  being  1000.     Wine 
I  Vinegar  not  only  coutains  Acetous  Atid,  hut  also  Sulphate 
I  of   Potass,    and    Lime;    (probably   accidental)    Extractive 
Blatter,  and  the  Tartaric,  ( 'itric,  ^alic,  and  Uxalic  Acids. 
I  The  three  latter,  however,  are  often  wanting  even  in  good 
r "Vinegar.     The  best  Wines,  as  those  of  Languedoc,  Spaing 
Portugal,  and  Italy,  yield  the  strongest  Vinegar,  although 
too  dear  for  common  use. 

Various  Experiments  have  been  tried  on  the  Acetifica- 
tion  of  certan  substances.  We  shall  here  notice  some  per- 
formed by  M,  Cadet,  and  other  French  Chemists. 

dccccxxvii. 
Floue  akd  Water  with  Yeast. 
Seven  ounces  of  Flour  boiled  in  fifty-six  ounces  of  Water, 
assisted  by  half  an  ounce  of  ferment,  and  kept  working  for 
twenty. four  hours,  produced  as  much  Vinegar  as  satur- 
ated nine  drams  of  Potass. 

Obiefvationj.  The  siime  i]iiGr)tit7  of  starcli,  l>oiIe<!  with  a  nimiUf 
proporikm  of  water  mtd  ferment,  fcfpt  working  for  iWrty*fivc  (Iaji, 
producer)  u  much  vinegar  an  sjitiiraleij  elerei)  drams  of  polM. 
Althongh  iiig:ar,  AS«iflted  tij  jeast,  p*sscn,  from  the  alcoholic,  to  the 
iciftuyf  ftrmrntation,  yet  tbe  mixture  of  aicoliol  with  water  does  tiol 
ferment,  iinleis  extractive  matter,  miicilHge,  or  boiled  itarch,  is  added, 
and  the  alcobol  h  not  too  predominanl  in  the  mittiire. 

A  solutron  of  wiigar<anny  did  not  ferment  until  one*ilfleenth  of  its 
weight  of  Tea  it  was  addKd,  and  then  ii  fermented  readily  in  the  tempe- 
rature of  €S^  Fahr.  Treacle  fermt^itii  of  itself,  provided  it  U  diluted  Ifi 
A  ftiflicjeiit  ^uaiiticy  of  water.    Soltiiion  of  gym  began  to  become  ad^ 
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?erj  qnicltly,  ind  Ha  fermeniation  waj  promotcti  by  yeait.  ExlractiT* 
malter  dotn  not  ferment,  but  becomes  putrid.  Yea»t  proiiiioef  no  effect 
upon  eitract  of  liquorice,  which  seems  to  cniitaiu  a  siiccbartiie  principle. 
Starch  does  not  fer-n en t  by  it»elf;  flour  ferments  with  difficulty,  and 
afler  thrf;e  or  lour  days  iht:  liquid  be^^ius  to  |)utri;fy. 

DCCCCXXVIII. 

SuGAi  AND  Water  with  Yeast. 

10  oz.  of  Sugar,  70  ox*  of  Water,  and  16  drachms  of  Fer- 
ment, began  to  work  the  next  day,  the  fermentation  Jasted 
12  days.  It  required  a  dram  and  a  half  of  Potass  to  satu-^ 
rate  4  oz,  of  this  Vinegar.  Eight  ounces  of  the  Vinegar 
yielded  2  drachms  of  crystallized  sugar, 

©ccccxxix. 

StTGAR,  Alcohol  and  Water  with  Yeast. 

5  oz,  of  Sugar,  5  02.  of  Alcohol  and  7^  oz»  of  Water  with 
6  drams  of  Yeast,  began  to  work  the  same  day ;  the  fermen- 
tation lasted  12  days.  It  required  1  dram  of  Potass  to  sa- 
turate 4  02.  of  this  Vinegar.  8  oz.  of  the  Vinegar  yielded 
half  a  dram  of  sugar ;  it  tasted  very  weak,  and  yielded 
Alcohol  on  distillation^  with  some  traces  of  Acetous  Ether. 

DCCCCXXX- 

ExcF,^a  OF  Si;  GAR  with  Wat  em 

13  ounces  of  Sugar,  70  ounces  of  Water,  and  6  drams  of 
Yeast,  began  to  work  the  same  day  ;  the  fermentation  lasted 
23  days.  It  required  2  drams  of  Potass  lo  saturate  4  ounces 
of  this  Vinegar.  8  ounces  of  it  yielded  nearly  an  ounce  of 
Sugar, 

dccccxxxi. 

Sugar  and  Watek,  with  Alcohol, 

In  3 mail  Proportion. 
10  oz*  of  Sugar,  5  oz,  of  Alcohol,  72  oz.  of  Water,  and 
6  drams  of  Ferment,  l)egan  to  work  the  seajnd  day,  and 
aintinued  to  do  so  for  8  days:  Carbonic  Acid  Gas  was  emitted 
but  the  lit]Uor  did  not  redden  Syrup  of  Violets.  By  distil  lation» 
each  qyai  t  of  Vinegar  yitlded  10  drams  of  weak  Alcohol 

DCCCCXXXII. 

Sugar,  Gum,  and  Wateh,  with  Yeast. 

Eight  ounces  of  Sugar,  2  ounces  of  Gum,  72  ounces  of 

Water,  and  6  drams  of  Ferment  began  to  work  the  first 

day  ;  the  fermentation  lasted  15  days.     It  required  2  drama 

of  Potass  to  saturate  4  ounces  of  this  Vinegar.     The  Viiie- 
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gar  wan  very  strong,  and  Alcohol  being  poured  in,  nearly  airl 
ounce  of  Mucilage  was  precipitated  ia  a  month  afterwards 

BCCCCXXXIIT. 

Sugab  akd  WATtra,  with  Excess  or  Veast, 

15  ounces  of  Sui^ar,  72  ounces  of  Water,  and  10  drams 
of  Yeast  began  to  work  tlie  first  day  ;  the  fermeatariou  liisted 
10  (lays.  It  required  2  drams  of  Potass  lo  saturate  4 
ounces  of  this  Vinegar.  The  same  quantity  yielded  2  drains 
of  Sugar  which  had  not  fermented. 

OhetTjatiitai.  From  tliexe  eiperimenls  it  maybe  condudetl ;  ]§(, 
That  the  alcohol  arMvd  lo  the  fermenting  liquors  (althotijifh  it  may  be 
pAnlj  changed  into  vinegar^)  cannot  be  aubiititijted  for  Migar  ^nd. 
Thcit  when  the  sugar  in  in  Ion  great  quantity,  part  of  it  jtoes  not  fer- 
ment. 3rti  That  itiiieibge  hasti^iiji  the  fernrentaiioH,  hui,  like  mgar, 
tlte  suprrHhihitlatie  portion  rumdina  iiniltered.  And  4tL  That  too  iarg€ 
a  pr^prjrtion  tif  alcohf^l  prevent*  rennenUition  altogether. 

M.  C.idet  tried  «evrrHl  eatperiment*,  lo  (determine  the  Uett  pToporv 
Horn  ol  in^reilieiits,  to  ftirm  v^megar.  He  found  the  foUowiiig  tub^thoae 
best  adupted  to  this  purp{)«e. 

DCCCCXXXtV. 

Appboted  PiioFORTroNs  OF  Ikgeedie^iti 

For  tfi£  best  Vinegar^ 

Eig)it  ounces  of  Suc"ar,  57  ounces  of  Water,  and  4  drama 
of  Yeiist,  l>egan  to  work  the  first  day ;  the  fermentatii«n 
l^ted  I'-i  days.  It  required  3  drams  of  Poia«»9  to  saturate 
4  ounces  of  the  Vinegar  produced,  Tliis  Vinegar  wa^veqr 
strong,  agreeably  tasted,  and  did  not  contain,  or  depositi  vijf 
Sugar. 

DCCCCXXXV, 
DlMINUTlOK   OF   THE  ABOVE   QUANTITY  OF    WatER. 

By  diminishing  the  quantity  of  water,  some  of  the  Sugar 
remains  undecom|>osed.  Seven  ounces  and  1  dram  of  hu- 
par,  28  ounces  of  Water*  and  4  drams  of  Yeast,  did  not 
negin  to  work  till  S  days  afterwards  ;  the  fermentation  lasted 
2 1  days,  being  very  slow.  It  required  only  ^  drams  of 
Potass  to  saturate  4  ounces  of  this  Vinegar.  The  liquor 
was  still  very  saccharine,  and  tasted  like  simple  OxymeK 

DCCCCXXXVf. 

Appboved  FaoipoaTioNs  foe  the  Conversiox  or,j 

Jkchol  tnio  Vintgar. 

The  following  proportions  appeared  most  likely  to  cause 

Alcohol  to  be  totally  cx»n verted  into  Vinegar:  3oi.  4dT* 


I 


ACETOUS    FSRMENTATIUM 


461 


I 


of  Sugar,  the  same  quantity  of  Alcohol,  28  ounces  of  w*. 
ter,  and  4  drama  of  ferment,  began  to  work  two  days  after- 
wards ;  the  fermentation  lasted  17  days.  It  required  2 
drams  of  Potass  to  saturate  4  ounces  of  this  Vinegar,  the 
liquor  had  a  vinous  smell,  and  half  the  Alcohol  employed 
WBA  separated  by  distillation, 

Ohurmtions,  Suifir,  thcfrefoiv^  is  the  «;ssential  irtgredient  in  the  for* 
rnatiar}  of  vinegar;  [suiciLigti  U  partly  changed  itito  viije^ar  and  needle*  . 
rat«i  tbcr  fermentaUon^  but  ilb poses  the  liquor  to  putrefucuori^  unlen 
prevented  hy  the  addition  fl^  atcuhol  This  last  is  im|>er!ectly  changed 
iuto  Tm«gar ;  but  it  rentkrs  the  vinegar  afaarp^  maxif  it  k«<fp  well, 
and  wheti  ui^ed  for  in  fusing  aromatic  plants^  tak<^  up  the  resiuous  ar^d 
odoriferfvuit  particU^i* 

Mr,  Hebtrt,  of  Berlin,  vA  said  to  hare  made  vinegar,  in  two  months, 
from  four  parts  of  rectified  malt  spirils,  and  78  «»f  water;  but  this  ex- 
periment did  not  ancceefi  in  France  The  vinegar,  commonly  jiokl,  con- 
tains  alcohol,  and  Ihe  first  pnrttun  thut  comes  over  ta  alcoholic.  M« 
Lowitz  hai  ieparatfd  alcohot  frurn  vinegar  by  freezinjr,  atid  aubst^utut 
distillation  from  powdered  charcoal*  The  quantity  of  pola<(S  required 
to  SAturate  a  i^iven  qii.\ritity  of  vitaegar^  indicalen  the  quantitj  ol  acid 
wliich  it  contain!,  and  the  quantity  of  acid  appears  to  drpend  upon  tlie  < 
quantity  of  sugar  originally  contained  in  the  fermenteii  ina^^j.  Hei^ce 
takintt^  the  first  espenment  of  S  ounces  of  augair  fi>r  the  basis  of  the 
calcuTalion,  it  appears  tiiat  the  sugar  employed  in  the  formatiun  of  acr- 
toui  achl,  if  to  the  potais  neceasary  to  KaUirtte  it,  if  \,'^m%  to  i^mm ; 
from  whence  there  may  be  calculated  the  quantity  of  sugar  tJiai  ought 
to  be  added  to  any  weak  vinegar,  in  order  10  bring  it  to  any  requtied 
strength.  l%e  same  experiment  al^o  shows  that  lOU  parts  of  ^ooti  tttie- 
gar  are  formed  from  J2,4!a  of  sugar,  0,799  of  yeast,  and  86,791  of 
water,  whtooe  tfie  proportion  of  yeast  to  be  addrd  may  b*  deituced ; 
and  on  Ihi.*  foundaiinn  an  estimate  may  be  made  of  the  quantity  of  sao* 
charine  matter  contained  in  a  vegetaljle,  when  it  is  so  enveloped  in  other 
tirincipli'S,  as  not  to  be  scparabfe  by  the  ordinary  methodii.  Thii  may 
De  performed  hy  makhtg  a  decoction  of  the  plant,  fermenting  the  de- 
coction, and  sal  uratmg  Ihe  acid  with  potass.  If  the  decocUou  rcdderkS 
litmoSj  the  malic,  citricj  oxabc,  or  tartarous  acid»  cntktaitied  in  it,  must 
be  saturated  with  lime,  and  the  liquor  rillered  before  ftr  men  tattoo. 

Vinegar  may  be  maJe  in  all  places  by  properly  adjusting  the  qimn- 
titifs  of  saccharine  miitl*»r,  water,  and  fermeivt.  Excellent  vinegar  has 
heeii  made  from  cabbage,  with  the  addition  of  ?ome  brantly  and 
lugar.  Alcohol  may  be  emptoyetl  in  lien  of  some  of  the  sngart  pfvided 
it  dpea  rwt  exceed  the  fourth  part  of  this  siibilance.  The  quantity  of 
lug&r  that  the  substance  contains  ought  to  be  previously  aiicertained,  by 
fermenting  eigiit  onncejt  of  it  with  A6  ounces  oi  water,  and  half  an  ounce 
of  yeasti  or  baker  s  leaven,  which  latter  i^  preferable,  because  yeast 
fometimes  gives  a  disagreeal>1e  taste  to  the  vinegar.  The  mixture  is  to 
be  put  into  a  vessel,  one  half  of  which  la  to  be  left  empty,  and  kept  in  a 
temperature!  of  68*^  Fahr^  for  %&  or  30  days,  being  itirrtd  moniing  and 
evening.  The  strength  of  the  vinegar^  now  obtained,  being  ascertained 
by  adding  potass»  it  will  be  easy  to  calculate  how  mucn  saccharine 
matter  must  t>e  addcd^  to  form  vinegar  of  the  required  strength. 

In  large  mnnnfactoriei  it  is  best  to  employ  imali  barrels,  placed  as  in 
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ftltpetfc-houaes,  in  order  that  their  contenti  may  be  ea^ly  <!rawn  of!^ 
and  110  brass  cocka  or  p€wter  flyphonn  should  be  ujje.K  The  l>anvlj 
ahouM  be  placet!  in  a  store »  so  that  all  may  rec*ive  oit  eq^ial  ifrirrfe  of 
h^at,  rtrgulated  by  tht^nnometcrs  pbced  in  different  pnru  ol  the  buiidin^* 

dccccxxxvii, 

Common  Method  of  uaeikg  Vinegar. 

To  every  gallon  of  water  put  a  pound  of  coarse  Lisbon 
•ugar ;  let  the  mixture  be  boiled,  and  skimnied  as  long  as 
any  scum  arises.  Then  let  it  be  poured  into  proper  vessels ; 
and  when  it  is  as  cool  as  beer,  when  worked,  let  a  warm  toast, 
rubbed  over  with  yeast,  be  put  to  it.  Let  it  work  about 
twenty-four  hours,  and  then  put  it  into  an  iron-hooped  cask, 
fixed  either  near  a  constant  fire,  or  where  the  summer  sun 
shines  the  greater  part  of  the  day ;  in  this  situation  it  should 
not  be  closely  stopped  up  ;  but  a  tile,  or  something  similar, 
should  be  laid  on  the  bung  hole,  to  keep  out  the  dust  and  in* 
sects.  At  tiie  end  of  alx>ut  three  manths  (sometimes  less) 
it  will  be  clear,  and  fit  for  use,  and  may  he  bottled  oiK  The 
longer  it  is  kept,  after  it  is  bottletl,  the  better  it  will  be.  If 
the  vessel  containing  the  liquor  is  to  be  exjKJsed  to  the  sun*s 
beat^  the  best  time  to  begin  making  it,  is  in  the  monthof  ApiiL 

DCCCCXXXVIII. 
GoOStEBEEEY    VlKECAR. 

Bruise  the  Gooseberries*  when  ripe,  and  to  every  quart  put 
three  quarts  of  water;  stir  them  well  together,  and  let  the 
whole  stand  for  twenty-four  hours,  then  strain  it  througJi  a 
eanvaft  hag* 

To  every  gallon  of  liquor  add  one  pound  of  brown  sugar, 
and  stir  them  well  together  before  they  are  put  into  the  cask. 
Proceed  in  all  otiicr  respects,  as  Wfore.  Tins  Vinegar  pos- 
sesses a  pleasant  taste  and  smell ;  but  Raspberry  Vinegar 
whicli  may  be  made  on  the  same  plan,  is  far  superior  in 
these  respects.  The  Rasplierries  are  not  required  to  be  of 
|he  best  sort^  still,  they  should  be  ripe,  and  well  flavoured. 

nccccxxxix. 

FaiMROSX    VlNKGAR. 

To  15  quarts  of  Water  put  6  pounds  of  brown  sugar; 
let  it  boil  ten  minutes,  and  lake  off  the  scum :  pour  on  it 
half  a  peck  of  Primrones  ;  l>efore  it  is  quite  cola,  put  io  a 
little  fresh  Veast,  and  let  it  work  in  a  warm  place  all  night; 
put  it  hi  a  barrel  in  the  kitchen,  and  when  done  workmgi^ 
dose  the  barrel,  itUl  keeping  it  in  a  warm  place. 
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ncccciLh. 

VlN'SQAK  FftOU  THE  EsrUSE  OF  BSE-HIVCS. 

When  honey  is  extracted  from  the  combs,  by  means  of 
pressure,  take  llie  whole  mass,  break  and  separate  it«  and 
into  each  tub,  ^^  vessel,  put  one  part  of  combs  aud  two  of 
water;  place  tliem  in  the  sun,  or  m  a  warm  place,  and  cover 
them  with  cloths.  Fermentation  takes  place  in  a  few  days, 
and  continues  from  eight  lo  twelve  days,  according  to  the 
higher  or  lower  temperature  of  the  situation  in  wlhich  the 
operation  is  carried  on.  Duritig  die  fermentation^  stir  the 
matter  from  time  to  time,  and  press  it  down  with  the  hands, 
that  it  may  be  perfeclly  soaked.  When  the  fermentation  is 
over,  put  the  matter  to  drain  upcm  sieves  or  strainers.  At 
the  bottom  of  the  vessels,  will  be  found  a  yellow  liquor,  which 
must  be  thrown  away,  becituse  it  would  soon  contract  a  dis- 
agreeable smell,  which  it  would  communicate  to  tlie  vinegar. 
Then  wash  the  tub%  put  into  them  the  water  separated  from 
the  other  matter;  it  immediately  l>egins  to  torn  sour;  when 
the  tubs  muHt  lie  again  covered  with  cloths,  and  kept  mode* 
mtely  warm.  A  pellicle,  or  skin,  is  formed  on  their  surface, 
beneath  whicli  the  vinegar  acquires  strength;  in  a  month's 
time  it  biggins  to  be  sharp ;  il  must  be  leil  standing  a  little 
longer,  and  then  put  into  a  cask,  of  which  the  bung  hole  is 
left  open.     It  may  then  be  used  like  any  other  vinegar, 

Ohfrvatiow,  To  itreniflben  ifinrgar,  suffer  it  to  be  repeatedly  frozen^ 
and  separate  ihe  tapper  cake  of  ice,  or  water,  frnm  it. 

All  riiiegirif  owe  their  priiici|»il  strength  to  the  jicetLC  add  they  con- 
tain ;  but  the  Tiiifg:ar  Ctf  wine  contains  uho  tartar,  a  imaU  portion  of 
the  itialic  acU),  alcohol,  atid  colouring  matter  ;  that  of  cider  and  perrr 
coriuiiit  merely  the  malic  acid^  (ittle  or  do  alcohol,  aud  m  yelluwifa 
colouring  matter. 


Pakary  Fermentation. 

Thii  species  of  feriDentation,  (which  has  been  termed 
panary,  irom  the  Latin  pams^  bread)*  is  tliat  which  is  in- 
ducetf  in  a  mixture  of  flour  and  water  by  yeast,  in  the  mak- 
ing of  bread.  Bread  which  has  undergone  this  fermentation, 
is  termed  Leavened  Bread,  to  distinguish  it  from  that  in 
which  there  has  been  no  chemical  change.  Sea  biscuits,  and 
other  bard  bread  of  a  similar  nature,  also  that  used  by 
the  Jews  at  dte  time  of  their  Passover,  come  under  the 
denomination  of  Unleavened  Bread,  whilit  that  prepared  by 
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the  bakers   for  common  u»e,   i?i  denominated  Leavened   of 
Loaf  Bread,  from  being  prepared  with  yeast 

The  addition  of  yeast  to  flour  and  water  in  roaming  bread, 
ii,  drHibtlesst,  tbe  cause  of  improWn^^  it  greatly  ;  for  witliout 
it,  this  article  of  food  would  be  harcl,  heavy^  and  indigestible, 

Althou^li  the  fermentation  of  dough  has  been  termed 
panaryy  there  is  little  doubt  but  it  is  merely  a  modification 
af  the  acetoui.  The  subjects  of  botli  species  of  fermentation 
mre  certainly  diiferent,  in  regard  to  consistency,  but  it  is  pro* 
bable,  that  the  modification  alluded  to,  is  tbe  consequence  oi 
this  difference:  for,  the  fermentible  matte r»  from  want  of  room 
|br  action,  does  not  arrive  mt  the  same  point  of  elietnical 
I  change,  wltich  it  would  do  in  a  more  diluted  state*  We  shall 
not  attempt  lo  theorize  on  the  changes  which  take  place  dur- 
ing tfie  panary  fermentation,  further,  than  to  suppose  that 
the  floor,  yeast,  and  water,   give  out  their  elementary  com- 

Cncnts  for  the  formation  of  Saccharine  matter,  Starch,  Car- 
ntc  acid,  and  Acetic  acid ;  and  that  during  the  incipient 
I  generation  of  the  latter,  the  process  is  stoppea  by  the  action 
©f  artifidal  heat.  The  lo&l'  retains  its  shape  and  bulk,  from 
the  iunumerable  cells  formed  \n  it  by  the  Carbonic  acid.  The 
wails  of  tl^^ese  cells  being  suddenlv  hardened  by  the  heat, 
(the  Carbonic  acid  being  doubtless  driven  off,)  thev  retain  their 
•hape*  antl  the  l*»af  thus  remains  spongy-  ft  sometimes 
hH[>pens,  from  various  cauaes,  but  especialfy  from  cold,  that 
the  fermentation  is  checked  ;  when  this  is  tlie  casei  the  dough 
is  technicaKy  s^aid  to  xet ;  and  the  consequence  is,  that  when 
baked,  the  bread  is  disagreeable,,  heavy,  and  unwholesome. 
'Vq  prevent  settbig^  bakers  in  winter  give  tlie  dough  a  suffi- 
cient temperature,  by  shiittii*g  the  doors  to  prevent  the  ad- 
mission of  cold  air,  and  by  placing  the  leaven  near  the 
door  of  tlie  oven.* 


•  We  ha?e  before  litnted  regaidmg  the  pernicious  rcfpimtion  of  car- 
bonic acidgai/iti  Tnantifactories.  It  is  to  be  feirtd,  that  m  boke-Jioum, 
thki  gas  ii  more  plentifully  inhaled  than  is  either  necesjarr^  or  proper* 
It  is  well  known,  that  in  order  to  l»e  nble  to  supply  the  public  with  fr^ih 
bread  for  breakfast,  bakers  are  in  the  habit  of  working  all  nifhl 
About  1 1  n  clock  at  nig-ht,  they  make  the  tpon^t  or  doiigh*  which,  of 
oanrsef  must  have  xomtt  time  for  tlemientiilioJi ;  whilst  this  \»  taking 
place,  tbe  baker,  who  has  perhaps  slept  little  during  the  day^  indulges 
himBelf  now  ;  and  as  he  Ik  fearful  of  not  awaking  in  time  to  work  the 
iponge  Into  loav'eSf  and  of  baking  il  in  tbe  oven ;  he  bits  upon  the  fol* 
lowing  ingenious,  but  pernicious  eatpedicTit.  He  knowi,  thiU  the  dou^ 
in  the  trough  is  every  minute  becoming  more  spongy,  from  the  iucesmnt 
action  of  the  ferment.     This  enlargement  cf  bulk  wUI,  of  cotir«e,  rjitw 
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Leavened  bread  is  chieflj  made  from  wheateti  flour,  of 
various  degrees  of  fineness,  ihough  potati^ies  and  j\cc  flour. 
are  frequently,  and  with  advantage,  n^d  in  its  previa  ration » 
In  London  the  qnanity  of  potaioe^  used  in  the  l)est  haker'd 
bread,  is  from  10  t«i  15  pounds  to  every  sack  oi  flour.  The 
finest  flour  is  seldom,  or  never,  used  in  making  loaf  brend: 
it  if  always  employed  in  making  biscuits  and  pastry.  The 
coarser  sorts  therefore  being  made  into  loaves,  there  arc  two 
kinds  with  which  the  [mhlic  are  supplied :  these  are  standard 
w  beaten,  and  brown,  or,  koast'^Lolil  wheat  on  breid.  The  lat- 
ter, consisting  of  all  the  constituents  oi  the  wheat,  is  con- 
sudered  the  most  wholesome,  when  the  grain  has  been  g^jcxl 
from  which  tlie  flonr  was  grtmnd.  It  is  this  bread  which 
16  generally  used  among  the  English  farmers.  Each  pt>u nd 
of  the  flour,  used  in  its  preparation,  consists  of  ten  ounces  and 
six  drams  ii(  starch,  four  ounces  of  bran,  one  ounce  of  gluten, 
and  two  drams  of  sugar.  The  same  proportion  of  ingredi- 
ents does  not^  of  course,  exist  in  tliose  sorts  of  wlieaten  flour 
from  which  the  bran,  he.  has  been  separated. 

Hut,  as  the  flne,  or  the  white?it  fl«jur,  is  tliat  which  fetches 
the  highest  price,  and  as  people  generally  iniagiue  tJiat  the 
whitest  loaf  contains  the  greatest  quantify  of  nutritive  matier, 
it  has  always  been  an  object  with  the  bakers,  to  render  the 
coarsest  flour  white  enough  to  be  used  in  making  the  stand- 
ard whtatcn  bread.  Out,  for  tbi;t  purpose,  the  most  unjusti- 
fiable means  have  !>een  used ;  regarding  the  use  of  potatoes 
and  rice»  there  can  be  no  possible  blame  attached  to  tht;m ;  but 
when  plasier  of  Paris,  chalk,  and  alum,  are  resorled  to,  I  he 
trade  of  a  l>aker  may  be  justly  deiiominateti  one  that  is  injuri- 
ous to  society.  Besides  the  occasional  use  of  the  two  former 
mineral  substances,  it  is  here  confidently  asserted,  that  each 
inhabitant  of  London,  generally,  at  every  meal,  swallows 
22  grains  of  atum,*  in  the  bread  whicli  he  eats.     There  are 


or  red^t  any  weight  placed  npon  the  daiii^l>  ,*  coiii«i)iipntty  the  lid  of  ifm 
trough,  Olid  Riiy  weigLt  laid  upon  k^  iwtJJ  lui'vkvaU'd,  when  lh«  fermen« 
tatioii  hat  arrii^ed  at  tliit  poiiu,  at  which  it  may  be  dividetl  Into  Jcwvei* 
The  bilker,  therefore,  considering  a  liiniJar  elei^ation  of  his  own  body  as 
a  miffit!ietit  check  on  foninoleiicy,  lays  himself  down  to  »leep  upon  the 
lid  of  Uie  iTQugh ;  the  consequence  1$^  that  he  ia  certainly  aroused  from 
his  iinlienliby  ^InmWrs  at  the  required  period ;  but  UU  constitution  iff 
fiurr  to  iutier  from  the  immenie  bcnly  of  carbonic  acid  gat  which  1«  hbe^ 
rated  dyring  the  fermentation. 

*  Thlft  ussertioii  t«  not  made  without  proper  evidi-nce.  In  addition  to 
other  uinjotibted  authorities,  a  tradcsmati  who  deals  in  salt,  alum,  ttc*, 
and  who  h  m  the  habit  of  furnishing  balceri  with  ttieae  trtidef ,  informed 
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isomecases,  where  even  more  alum  than  the  quantity 
specified,  enters  into  the  composition  iif  bread* 

DCCCCXLt. 

Preparatio\  op  Brb4D^ 

According  to  the  Mdhod  practised  bf/  the  London  Bakers, 

A  Sack  of  flour  being  sifteJ  iJrto  the  kneading  trough,  to 

make  it  lie  loose ;  six  pounds  of  salt,  and  two  pounds  of  alum, 

arc  separately  dissolved  in  hot  water,  and  the  whole  (in  the 

quantity  of  a  pailful)  being  cooled  to  about  90°  Fahr,  is 

>  mixed  wilii  two  quarts  of  j^ast*  When  thts  mixture  has 
been  well  stirred^  it  is  strained  throuj^h  a  cloth  or  sieve,  and 
is  then  poured  into  a  cavity  made  in  the  flour  The  whole  is 
now  mixed  up  into  a  dough ,  and  a  small  quantity  of  flour 

j  being  sprinkled  over  it,  it  is  rover ed  up  with  cloth s»  and  the 
trough-lid  is  shut  down,  the  Iwlter  to  retain  the  lieat.  The 
fermentation  now  gt>es  on,  and  the  mass  becomes  enlarged  in 

I  bulk.     In  the  course  of  two  or  three  hours,  another  p^lful 

Ihc  Authnr^  thai  he  supplies  each  of  his  cirslomers,  every  night,  with  two 

I  pounilt  of  alum,  aiul  stx  pokiiiila  of  commciii  auk.     These  qiiari  \iic$  ihey 

I  u^e  for  each  amck  uf  tltiur,    Thi'  ein|i]oymeiit  of  fall  in  hit^ml  is  attuided 

'  with  i;reat  advaiitagi'H  to  health,   Imt  that  of  alum  Is  truly  pernicious i 

'  Mud  what  is  worsei  h  yet  remttiiis  to  he  proved  whether  ereri  the  rerj 

appearance  of  tireaJ  (as  to  colour)  i*  improved  by  the  use  of  ibis  mtriti- 

geiit  salL  Even  bakergf  ihemselves,  ackiiawK^dg-e  that  it  hiiiderji  fermeii- 

tatiinii  by  ktliin*r  the  ymH,     They  »ay,  Jikewbe,  that  to  cuuuLeract  iti 

effects,   they  use  the  potatoes:    tiiat  if,  tj  promote  the  fermetUatiori 

which  baii  been  chetketl  by  the  abinri.  Bui,  iii  order  to  dfitionitratc  that 

the  quantity  of  iihim,  above  apecliedj  is  actually  swallowetl  by  bread- 

tati^rii,  we  need  only  reduce  the  two  pouiidi  ot  alum  to  ^ahis;   af»d 

fuppoiiug  that  a  quarteni-loaf  i»  eaten  (at  ati  average)  at  eight  meals^ 

first,  midtiply  the  uumbtT  of  ijiiartern*loair<r9  produced  from  t  saciC  of 

floLir^  by  B  ;  and,  secondly,  divide  the  numl»er  of  i^raiuj}  of  alum  by  tlie 

product,  thus  :^-A  sack  of  flour  generally  protluce,H  M  qiiart«rii-lo«vet ; 

which^   multiplifd  by  n  meals,  produces  6dB  portions  .^ — ^9  pounds  of 

mJum  bein^  muki|ylied  by  16>  become  3^  ounces ;  thes»e  muliiplied  by  8, 

become  ^6  (trams ;    and  this  product  again  multiplied  by  60  is  coo* 

Tertibie  into  loStiU  grains.     If,  then,  we  divide  the  latter  of  these  huqIp* 

bers  by  the  foruier,  the  quotient  will  be  29  and  a  fraction,  thus;— 

€Bt»]i536u(32^J  grains  of  ahim  in  the  composUbn 

137  S  of  an  6tb  part  of  a  quarteni^oi^ 
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of  warm  water  is  well  mixeil  with  the  spnigc,  and  it  is  again 
covered  up  for  about  four  hours.  At  the  end  of  this  timc^ 
it  is  to  be  kneaded  for  more  than  an  hour,  with  tliree  pails- 
fill  of  warm  water.  It  ti  now  returned  to  the  trough  in 
ieces,  sprinkled  with  dry  flour,  and  at  t!ie  end  of  four 
ouvs  more,  it  is  again  kneaded  for  half  an  hour,  and  di- 
vided into  quartern,  and  haif-quartern  loaves.  The  weight  of 
%  quartern-loaf, before  baking,  should  be  4  lbs»  15  ounces;  after 
baking,  4  lbs.  6  ounces  avoirdupois.  When  the  dough  has 
received  its  proper  sh.ipe  for  Inave*^,  if  is  put  into  the  oven, 
(the  heat  of  which  is  about  450*  Fahr,»  or  that  which  will 
scorch  flour,  without  burning,)  where  it  is  baked  two  and 
a  half,  or  tliree  hours. 

DCCCCXLII. 
PaEP A  RATION  OF  HdI7SEH0LD  BrBAD. 

Four  ounces  of  salt  are  dissoK^ed  in  three  quarts  of  water, 
and  mixed  with  with  a  pint  of  yeast.  Tnis  mixture  is 
poured  into  a  cavity  made  in  a  peck  of  coarse,  or  second  flour, 
placed  in  a  trough.  When  property  kneaded  and  fermented. 
Ills  divided  into  pieces  of  a  certain  weight,  and  baked  in  an 
oven. 

Obserration.  Somelinneii,  a  portion  of  rice  flour,  or  boiled  potatoei^ 
or  rje  meal,  ii  mixed  with  the  flour,  in  tbe  f^rm-houseSi  prerions  to 
krtrading  the  dough.  The  ryt;  and  rice  ferre  to  bind  the  bread,  but  the 
potaloef  render  k  light  and  tpiigj. 

nccccxLtii.  • 

Met  lion  of  pioditcing  one-thi£d  more  Bssad^ 
From  a  ffiven  Qtianiiti/  of  Com. 

BcmI  a  bushel  of  the  coarsest  bran  for  about  an  hour,  in 
•ix  or  seven  galbns  of  water,  (keeping  it  well  stirred  that  it 
may  not  stick  to  the  bottom  of  the  copper,)  then  pour  ofl*  the 
whole  into  a  trough,  or  tub,  |^rf orated  futl  of  holes ;  over 
which  may  lie  laid  a  coarse  rioth,  to  act  as  a  sieve.  On  the 
top  of  tht^  whole,  should  be  placed  a  wooden  cover,  having 
a  heavy  weight  placed  thereon,  to  press  out  ail  the  liquor 
from  tlie  bran ;  which  will  then  be  left  at  tlie  bottom  of  the 
tub,  in  a  thick  pulp.  The  liquor  that  will  tje  expressed,  will 
ootitain  all  the  essential  oil  of  the  com,  and  will  be  of  the 
consistency  of  paste,  having  a  very  agreeable  taste  and  smelly 
similar  to  the  milk  that  is  found  in  green  corn*  Tbe  next 
thing  is,  to  apply  this  liquor  or  mixture  to  the  purpose  of 
makmg  the  dougn,  being  careful  not  to  mix  raw  water  there* 
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with,  at  it  will  set  the  mixture.  The  proper  quantity  of 
bread  being  made,  it  wiU  be  found  to  wrigh,  when  com- 
pletely baked,  full  one-third  more  than  the  same  quantity  of 
flour,  made  simply  with  water  in  the  usual  way. 

Observations.  In  domestic  esUbliihments,  in  the  country,  this  method 
is  peculiarly  applicable,  where  com  is  sent  to  the  mill  from  the  oon- 
turner ;  and  it  is  not  necessary  to  make  any  calculation,  or  point  out  the 
fSTing  to  the  public,  e^en  by  a  partial  adoption  of  this  pum.  Was  it 
feneraDv  carried  into  effect,  it  would  be  equal  to  bringing  tax  hundred 
tnousand  acres  of  land  into  the  cultiratbn  of  bread  com. 

DCCCCXLIV. 

Beead  made  of  Icblakd  Moss,  with  Floue. 

Of  late  years,  Iceland  moss  has  been  used  (either  alone^ 
or  mixed  with  flour,)  in  the  composition  of  bread,  in  those 
districU  where  flour  does  not  exist  in  plenty.  The  authori- 
ties  of  Saxony  published  s  report  on  the  suDJect,  in  which  we 
are  informed  tnat  7  lbs.  of  ltc?ien  meal  boiled  with  fourteen 
times  its  quantity  of  water,  and  baked  in  this  state  with  59^ 
lbs.  of  flour,  produced  lll^  lbs.  of  sood  household  bread. 
Without  this  addition,  the  flour  would  not  have  produced 
more  than  78|  pounds  of  bread. 

To  prepare  this  bread  on  a  smaller  scale,  use  the  follow- 
ing quantities. — It  is  known  that  three  pounds  of  flour  yield 
four  pounds  of  household  bread ;  one  pound  of  lichen  meal, 
added  in  the  fomi  of  paste,  will  give  an  addition  of  nearly 
six  pounds,  and  therefore  is  equivalent,  in  this  view,  to  about 
8}  lbs.  of  flour,  because  it  affords  above  5|  times  more  bread. 

Observation.  Nearly  all  the  Iceland  moss  collected  in  Germany,  is 
lent  to  England,  where  it  is  nsed  in  brewing,  and  in  the  composition  of 
ship  biscuit.  Biscuit  which  contains  it,  as  a  constituent  part,  is  not  at- 
tacked by  worms,  and  suffers  little  from  the  action  of  sea  water.  This 
Hcheti,  when  deprJFed  of  its  hitter  principle,  forms  an  excellent  toup  ; 
.  and  when  coagulated,  a  good  jelly. 


Distillation. 

The  object  of  distillation  is  the  preparation  of  Spirituous, 
-and  other  Volatile  liquors.  These  consist  of  Aioohol  or 
pure  spirit,  which  is  obtained  fk^m  any  spirituous  liquor ; 
Brandy,  Rum,  Arrack,  and  Whisky,  prepared  from  Wine, 
Sugar,  Rice,  and  Malt ;  Compound  Spirits,  or  those  which, 
in  addition  to  Alcohol,  contain  some  volatile  or  pungent  oil 
;jx  essence ->as  Gm,  Hollands,  Carraway,  and  Peppermint ; 
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t!ie  Ejsentia!  Oils,  as  Oil  of  CinTiauion,  Oil  of  Cloves,  Oil  of 
Peppenniyt  and  Ottu  of  lioses;  and  the  gimple  Distilled 
Waters,  whit  b  retain  the  fragrant  flavour  of  the  particular 
herbs,  with  which  they  have  been  distilled.  The  necessary 
apparatus  for  Distillation  have  already  been  exhibited,  and 
deMiribed,  in  the  fourth  Chapter  of  lliis  work.  We  shall 
liere  detail  the  several  modes  of  operation,  which  are  com- 
monly adopted,  for  the  distillation  of  liquoiB,  strongly  inipreg- 
nated  by  Alcohol  or  ardent  spirit.  Although  Brandy,  Hum, 
Arrack,  Geneva^  Malt-spiritSj  &c.  differ  much  in  colour> 
taste,  smell,  and  other  properties,  the  spirituous  part,  or 
Alcoholj  is  the  same  in  all :  their  peculiar  properties  dc* 
pending,  generally,  upon  the  presence  of  some  E^enUal 
Uil,  and  Water,  m  varied  proportions. 

Previous  to  the  operation  of  dittilling:,  those  of  brewing  and  fennen* 
talJOfi  are  necessary.  The  fermentation  ought  always  to  be  carried  un 
ai  slowly  as  possible,  and  performed  in  vessels  closely  stopped,  only 
having  at  the  bung  a  valveprested  down  by  a  spring,  which  wiH  yiekl 
with  lest  force  than  is  sufncietit  to  hurst  ihe  vesiel.  It  should  eten  be 
suffered  to  remain  till  r<  has  become  perfectly  fine  and  transparent ;  as 
by  this  mpitns  the  spirit  will  not  only  be  superior  in  quantity^  hut  alto 
iu  fragrance,  inni^ency,  and  vinonty^  to  that  oilier  wise  prodycttl. 

With  regard  to  performing  the  operation  of  distilling,  there  ii  only 
one  genrcJU  rule  that  c^n  be  given,  namely^  to  let  the  heat,  in  all  caseii^ 
be  as  gentle  as  poastible.  A  water-bath,  if  sufficiently  large,  \s  prefer* 
able  to  any  other  mode,  and  will  perform  the  ojjcratiou  with  ail  the  dis- 
patch requiiite  for  the  moat  eitennive  business.*  As  the  end  of  rectifi- 
cation is  to  make  the  spirit  dean,  as  well  as  strong,  or  to  deprive  if  of 
the  esaential  oil,  »%  well  as  of  the  aqueous  part*  it  will'  be  proper  to  have 
regard  to  this,  even  in  the  first  distillation.  For  this  purpoKe,  the  spirit, 
as  it  first  comes  over,  ghoul d  be  received  into  a  quantity  of  cold  water ; 
■1  by  this  means  the  coimection  between  it,  and  the  oily  mntter,  will  be 
conKiderably  It^ssened.  For  the  same  reason,  after  it  has  been  once  rec- 
tified in  the  waltr-batb,  it  should  he  again  miied  with  an  equal  quan- 
tity of  water,  and  distilled  a  second  time.  Thus,  the  spirit  wiiHie  treed 
from  moat  of  the  oily  matter,  even  though  it  has  been  rery  much  im* 
pregnated  with  Jt,  at  firat.  Afler  the  spirit  has  bf^cn  distilled,  once  or 
twice,  in  this  manner  fronn  water,  it  may  be  distilled  in  a  water-hath 
without  any  adjiilion  ;  and  this  last  rectification  will  free  it  from  the 
greater  part  of  the  water  which  it  may  contain.  In  distOMog  compound 
npirrtA^  a  amail  itill  ha«  been  found  to  aniiwer  better  than  a  large  one. 

A  distiller's  apparatus  should  be  erected  in  an  out-building,  to  prevent 
any  haiard  which  mij^ht  arise  from  firer — ^sptrituous  licjuors  being  remark- 
ably combuiitihie.  If  such  an  accident  should  occur,  a  woollen  blaiiket, 
or  rug,  hung  over  a  roller  in  a  water  butt,  is  the  readiest  and  best  ex- 
tingut^her.  Let  the  distillery  be  large  ettough,  not  only  in  regard  to  the 
room  required  for  the  stilly  the  worm- tub  and  the  pump,  (which  should 

*  See  deicription  of  Mr.  Trittoo'i  ttill.  Chapter  ith. 
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be  all  »nfed  toipeCher,)  but  aiso,  that  the  spirits  anf  wti^  Se*  mflj 

he  ooriti|fUouR  to  ihe  ititl,  for  the  convenience  of  tilling  or  charging  it. 

Boom  i^  likewise  roq  ilreJ  fjr  empty  vessels,  tubs,  casks  and  other  uten* 

I  alls.     The  itii)-h  >uy  :•  fiorir  shoultl  be  paved,  or  flagged,  with  a  coniide* 

tbfe  descent  for  carrying  off  by  ^tterei  the  waste  wash  from  the  ttiif, 

[And  the   water   which   has  bi^come   hot^    (and  cousequeiitly  ua^lesi) 

Uii  tJ.e  wor«>  tub  or  refrigeratory.     It  is  ab:ioIuteIy  necessary,  that  the 

[i^utnjj  should  afford  a  su^clency  of  water,  to  supply  the  still,  to  cool 

I  the  worm<  and  to  dilute  the  spirits  (to  a  certain  degree)  after  distUUtion, 

I  The  itill  if  of  a  middling  m,;  should  be  placed  upon  a  faniace  of  hncle< 

uork,  having  a  fire-pioce  ^4  inches  lung,  9  in(;hes  wide^  and  U%  tnchas 

iMah, 

I  Let  the  still-cock  come  so  far  through  the  brick- work,  thai  the  wash 
[tnay  run  out,  either  iutu  can^r,  or  otherwise,  as  there  ii  conveniencjr  far 
Icnnireying  It  away.  The  brick-work  about  the  still  must  be  exactly 
I  round,  as  hrgh  as  the  upper  iiads  of  the  kIiII,  (ilopitig  from  the  flatne  leal 
any  liquor  boil  over,)  and  well  mortared;  ali*o  covert^fl  sll  roupd  wilk 
I c-oarsc  canvasf  or  hop-sack,  to  keep  the  wall  from  cracking. 

The  worm-tub  must  be  placed  very  near  tiie  still,  up:7n  a  strong  wood- 

[  tn  frame  accord intj  to  it*  lize,  which  must  be  six  or  eight  times  the  ca- 

I  fiacity  of  the  still,  so  that  every  btave  may  rest  tirmly  upon  the  frame ; 

[the  better  to  nipiiort  the  great  weight  of  such  a  quantity  of  water,  asli 

lAeceasary  for  keeping  the  worm  conatxuitly  cold.     The  worm-tub  frame 

IVUst  be  so  hi^,  that  when  the  tub  in  pbced  upon  it,  the  low  end  of  the 

[  worm  which  ctmies  through  the  tub^  vrill  admit  of  the  cans  being  rea- 

ddy  placid  under,  and  ttiken  away  wbtu  they  ^re  fuU.     The  upper  end 

I  of  ti<e  warm  nuist  be  p'<^<^^l  S"i  lIi**^  ^^^  ^■'^n  of  tiie  Btilt^head  may  go 

^  bito  it,  without  any  dimcnUy.  and  shut  to  close  as  lo  be  easily  luted; 

and   tlie   tub   must  stand   so    upright,   that   no  liquor  may  retnaio  in 

I  the  worm  ;  this  may  be  known  by  puttirjg  a  pint  or  quart  of  water  into 

^  the  worm^   which  will  run  out  at  the  tuwereud  of  it.     In  the  middle  of 

the  warm  tub,  place  a  wooden  gutter  three  or  four  inchea  square  within, 

to  rench  from  the  top  to  the  botiom,  havinf  about  three  or  fvHu-  inches 

on  tlie  opposite  sides,  at  the  bottom  end  of  it,  left  open  ;  so  that  the  cdd 

water  pumped  into  ibe  gutter,  may  fl  jw  out  at  tht'  two  breaches  to  the 

lower  I  art  of  the  worm-tnU    This  will  farce  all  the  hot  water  to  ascend 

and  run  either  over  the  *»orm-t4ih,  or  through  a  waste  pipe,  soldered  in 

tike  tub,  and  extending  down  the  sides,  to  ctmrey  it  away.     The  pump 

;  Bust   tie  placed  next  the   worm-tub,  and  must  be  of  such  a   height 

I  that  the  spout,  or  cocx,    may   rearh  the  gutter  fixed   in  the  middle  ; 

io  that  the  water   may  be  more  easily,    and    with  less  waste,  coti- 

Teyeit  into  the  tub  to  cool  the  worm«    There  iibould,  also^  be  anothir 

spout  or  cock  in  the  pump,  rather  lower,  (tvr  drawin^^  water  for  all  cein* 

mon  uses ;  the  higher  spoul  being  clo&ed,  and  only  aj>proprlated  hr 

cooling* 

It  will  lie  necessary  likewise  to  have  a  large  back,  set  upon  a  atronf 
frame,  tn  command  the  worm  tub«  and  to  contain  a  large  quantity  oi 
water,  h.ivuig  a  hrge  brass  cock  communicating  with  the  atill,  &c 
This  will  be  ot  ?t;ry  great  service  on  any  emergency ;  and  may  be  drawn 
off  in  much  le**  tujir,  niitl  with  l**ss  trouble,  than  by  pumping;  for  the 
itill  may  accidently  be  dry,  which  would  be  productive  of  danger  if 
there  were  not  a  quantity  vt  water  ready  at  hand. 

It  will  he  convenient  to  have  a  middle  sized  prets^  fixed  fiimly  in  a 
coRier  of  the  distillery.    It  should  have  a  strong  bed»  to  eootfthi  the  if' 
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t  preiiied.  There  ihoutd  alio  he  fix  hair-dot hes  lomewhat 
wider  than  tne  pre»«,  to  be  put  bet  wet;  n  ihe  by  era  of  cberrie*,  elder* 
Wrriet,  ntspbeirrefl,  &c.  to  ht  acted  on  The  fniit  sh'sukl  be  placed  in 
thin  layers ;  the  juice  will  run  off  by  a  spout  affixed  to  the  press,  into 
one  of  the  cans  placed  under  it. 

In  a  distillery »  are  required  a  variety  of  utensih,  such  as  three  or  four 
iron-bound  tubs,  capable  of  containing  from  a  ho|(s-head,  to  a  pipe,  of  any 
liquor  ;  three  or  four  cans,  capable  of  holding;  from  two  to  tix  ^alioni 
by  measure  ;  these  shouki  have  brass  or  olher  mark^  in  their  necks,  to 
which  they  should  be  filled ;  the  marks  are  irrtended  to  determine  th* 
4|uantity  of  Jiquor,  Another  necessary  utensil,  is  an  iron-bound  wooden 
hmnel/ which  bv  compntation  will  hold  three  or  four  gallons,  having  • 
strong  iron  nosel,  or  pipe,  to  put  into  the  bung  holes  of  the  casks. 

In  some  conrenient  part  of  the  distillery  must  be  placed  a  pretty 
liirjfe  vessel,,  either  covered  or  open,  with  a  cock  in  it,  in  which  all  after* 
runnings,  washings  of  casks,  drippings  of  the  cocks,  and  goods  accident- 
ally spoiled,  either  by  wrong  mixture,  or  otherwise ;  may  be  kept. 

The  contents,  when  in  sufBcieni  quantity,  may  at  any  time  be  put 
into  the  still,  and  purified. 

Another  necessary  ulensU,  is  a  strong  copper  or  iin  pump,  five  feet 
long,  and  six  inches  in  circumference ;  iti  nosel  about  six  inches  from 
the  top  of  the  pump,  aiul  about  fourteett  Inches  long.  The  use  of  this 
pump,  with  its  appurtenances,  is  to  draw  the  spirits  out  of  the  piece*, 
into  the  cans,  to  charge  the  stiJI  with  ;  and  for  many  timllar  purpotea, 
A  pewter  syphon  is  likewise  requisite;  it  should  be  made  somewhat  se- 
milunar, flhout  six  feet  and  a  half  long,  and  four  inches  in  circumfe^ 
rence.  Thb  instrument  it  employed  to  draw  spirits  from  any  vessel, 
where  the  pump  caunut  play. 

Flannel  uags  are  very  iiecestiary  in  a  distillery,  for  refinine  the  thick 
and  feculent  m  ilter,  at  the  bottom  of  cask?,  and  other  vessels.  These 
l)a^s  are  ench  made  of  a  yard  of  co»rfe  tlannel,  sloped  ko  as  to  have 
their  tyottom^  narrow,  and  their  tops  as  wide  as  the  (tannfl  will  admit* 
Jn  shape  they  restmble  inverted  cones.  Thev  are  to  be  well  sewed  up 
at  the  sides ;  and  their  upper  parts  are  to  be  folded  round  wooden  hoops 
and  well  fastened  to  them.  1  h#  hoops  being  perforatt^d  in  several  places, 
may  be  suspended  by  cords  fir«m  the  ceilinj^'. 

In  Chapter  IV.  are  several  dtrectTons  lor  preparing  lutes,  whereby  the 
joints  of  a  distilling  apparatus,  may  be  so  closed,  as  to  prevent  the  escape 
of  the  spirits. 

When  the  still  is  charged,  let  the  fire  under  it  be  lighted ;  and  whilst 
it  bums  up,  the  joints  should  be  car^fuUy  luted.  The  tire  should  be  of 
coals,  which  give  a  more  uniform  and  lasting  heat  than  wootl.  In  Scot- 
land, peat,  or  turf,  is  used  for  this  purpose;  and  it  is  said,  that  the  spinta 
disl]lll^d  by)  such  lire»,  po&£e»s  a  peculiar  thivour  artidiig  from  thli 
practice. 

By  laying  the  hand  on  the  sttll  ind  capital,  as  the  fire  gains  strength, 
the  process  nf  the  operation  will  l>e  ascertained  ;  for,  wheneirer  the  head, 
or  capital,  fei^U  hot,  it  is  a  proof  that  the  volatile  particles  have  arisen, 
anj  are  about  to  eriter  the  worm.  When  the  j^till-htrad  is  about  U*  br- 
eam e  hot,  prepare  a  damji  made  of  the  ashes  under  the  gi&te,  mtxed 
with  as  much  water  as  will  properly  wel  tljem*  This  mixture  is  to  b« 
thrown  upon  the  fire,  to  moderate  its  action,  at  the  trist:int  whafi  the 
distillation  bait  commenced*  By  this  precaution,  the  vioknca  of  the  fire 
will  bt  abated,  otherwise,  the  apiritJ  would  come  through  the  worm. 
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id  ■  niihing  itrpatn,  and  rery  fotil ;  whereai,  it  slKiuld  be  quite  limjM,  ' 
and  of  the  nte  of  a  ^oote  qutJL  When  one  or  two  cant  hare  been  filled 
with  the  spirit  from  the  worms  end,  there  is  little  danger  from  the 
fire,  which  maj  now  be  permitted  to  burn  bright  aiid  strong,  ConLhiije 
the  heat  as  lon^  An  the  dijiriiled  liquid  is  sptrituoiis  to  the  taste.  It  mtnH 
be  recoHectttl,  however^  that  the  whole  ot  the  distilled  liqtdd  U  riot  o( 
the  patne  qufility ;  that  which  comes  orer  ttrat,  being  more  6trong-?j  ira- 
pregnat»l  with  alcohol,  than  that  whkh  runs  olf  towards  the  condu* 
sioii  of  the  process.  The»e  are  of  caurse  to  be  kept  Sfparate.  The 
weak,  when  in  sufficient  quantity,  may  be  re-diitUled  atone,  or  it  may  be 
put  into  the  still  with  the  next  charge.  When  the  distilled  liquor  carrks 
with  it  anj  particular  flai-our^  it  should  be  rediatillcd  with  essential  otli, 
in  order  to  convert  it  into  a  coinjxiund  spirit^  aa  gin,  peppermint,  and 
other  cordiab. 

When  all  the  spirituaiis  fluid  h  drawn  o>W,  the  ftUi  ahould  be  enip* 
tied  bj  a  cock  in  the  Bide.  The  head.  Sec.  shuuld  then  be  removed,  and 
the  several  lutes  taken  clean  ofT  The  still  may  now  be  charged  a  ir- 
cond  time  and  luted ;  mid  then  the  process  is  to  be  carried  on  aa  before. 
If  the  spirits  or  compound  to  be  made,  is  of  a  different  nature^  or  fla- 
Tour,from  that  procured  bj  the  last  distillation,  the  still,  capitai»atid  worm, 
ahould  be  thoroughly  cleaned  by  hot  water,  sand,  and  a  Krubbtng  hruah, 
to  remove  the  oily  particles  %vhich  adhere  to  their  internal  surfaces. 
The  worm  is  best  cleansed  by  passing  hot  water  through  it  repeatedly, 
ixntij  the  water  flows  out  quite  ftavourless. 

It  coiiduces  much  to  the  goo  J  quality  of  compound  spirits,  when  the 
ingredients  of  which  they  are  composed,  are  infused  in  spirits  all  nitfht, 
before  distilldtion.  I^et  all  these  be  brutied,  sliced,  or  otherwiae  sepa^ 
rated  before  infusion. 

Great  cart>  should  be  taken  that  no  grease^  tallow^  soap,  or  imy  other 
uncttioii!  mutter  fall  into  the  tubs^  pieces,  rundlets,  or  cans.  Alt  these 
will  ii\|ure  the  ap[iearance  of  the  spirits,  causing  a  flatnesa,  which  pre- 
venta  the  rising  of  those  bells,  or  globules,  which  are  characteristic  of 
•trong  sptrif. 

Above  all  things,  li^rhted  candles,  torches,  or  papera,  should  not  be 
brought  near  any  vessel  conlaiiiing  spiritfi.  The  flue,  or  chimney,  ihauld 
be  kept  constantly  clean,  both  to  prevent  conttagmtion,  and  to  preserve 
the  draught  of  the  tije  clear. 

In  dulcify  in^'^,  or  sweetenir^g  the  spirita,  weigh  the  sugar  aiul  ilisaofve 

\  it  in  one  or  more  cans  of  the  water,  with  which  the  compound  is  tn  be 
itiade  up:  bruise  the  sugar,  and  stir  it  weti,  till  all  is  disaolved.  Then 
empty  it  into  the  caiik,  containing  the  spirits;  mixing  all  together,  by 
drawing  off  scvenil  lmus  by  the  cocL%  and  emptyiiu;  tliem  into  thecaaka 

'  by  the  bung  holes.  Now  rummage  all  well  togetBer,  tiil  tliey  mn  per- 
lectly  compounded. 

Spirits,  or  Compound*,  thiil  are  utrong,  require  n)  ^sniiitunce  in  settUig, 
atid  bcctrming  clear ;  but  thoue   that  are  weak  must  he  refined  by  the 

I  addition  of  some  other  flubsiance.  Tif  every  ho^nhoHd  of  Geneva,  or 
other  spirituous  compound,  put  six  ounces^  nl  (lowdered  alum,  previoasly 
dissolved  iii  three  or  four  gallons  of  the  cjmjK^und :  stir  all  well  togl^^ 

^ther.     In  the  course  of  twealj*four  hours,  the  wbule  wdj  be  rendered 

^Ifompletely  clear. 

It  is  a  good  practice  to  leave  the  bung  holes  uf  caskd,  (cotitaioing 
•nlrits,  or  compounds  newly  made)  open  for  several  days:  thii  improves 
tneir  fiiirour^aiid  renders  them  clear,  looncr  thati  they  wouhl  otherwiae  be. 
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It  If  in  error  to  suppose  that  the  spma  wUI  be  mjuredi  or  weakened, 
by  this  practice,  as  the  quantity,  which,  by  any  possibility,  will  erapo- 
rate  from  »ti  small  an  aperture,  is  comparatively  triiUng  with  that  of  the 
whole  contents  of  the  ca«L 

It  has  been  rt^peatedly  proFed  that  lable-saft,  thrown  into  the  still, 
in  the  proportion  of  six  ounces  to  ten  gallons  of  any  liquid  to  be  dia- 
tilled,  will  greatly  improve  the  flavour,  taste,  and  strength  f>f  the  spirit. 
The  viscid  matter  will  Ud  fixed  by  the  salt,  whiliit  the  volatile  matter 
ascends  in  a  state  of  great  purity.  But  some  even  suppose,  that  the  quan- 
tity of  alcohol,  produced  by  the  addifiun  of  salt,  ia  greater  thin  when 
distilled  without  it  r  and  a  distiller  in  Copenhagen,  some  time  since^ 
published  an  account,  that  having  several  times  dtstilJed  brandy  and  gin, 
from  wheat  steeped  in  salt  water,  h?  couBtantly  obtaineil  nearly  two- 
twenty-scvenths  more  of  spirits,  than  from  an  equal  quantity  of  whejt  not 
so  steeped* 

The  flavour  of  malt  apiritJi  is  said  to  be  highly  improved,  by  put  ting 
three  ounces  and  a  half  of  finely  powdered  charcoal,  and  four  ounces 
and  a  half  of  ground  rice,  into  a  (juart  of  spirits,  imd  letting  it  stand 
durinjf  fifteen  days,  fr«MjueiitW  siirrnig  it ;  then  kt  the  liquor  be  strained, 
and  it  will  be  found  nearly  of  the  same  flavour  as  brandy* 

A  great  desideratum  among  distillers,  in  this  country,  is  to  Imitate 
Ibreii^n  spirits,  such  as  brandy,  mm,  geneva,  fitc.  to  a  tolerable  degree  of 
perfection  ;  but  notwithstanding  the  many  attempts  that  are  daily  made 
for  this  purpose,  the  succcijs,  in  generjl,  has  been  indifferent.  The  ge- 
neral method  of  distilling  brandies,  in  France,  differs  in  nothing  from  that 
practised  here  with  malt-wash  or  molasses  ;  nor  are  the  French  distillers 
m  the  least,  more  cleanly  in  th^-ir  operations.  Still,  though  brandy  is  dis- 
tilled from  wine,  experience  tells  ui,  that  there  is  a  great  diHerence  in 
the  grapes  from  which  the  wine  is  made.  Every  anil,  every  dtmate, 
every  kind  of  grapes,  varies  with  regard  to  the  quantity  and  quality  of 
the  spirit  distiOeii  from  them,  A  large  quantity  of  brandy  is  distilled 
in  France  during  the  time  of  the  vintage  ;  for  the  poor  grapes  that  prove 
uniil  for  wine,  are  usually  first  gathered^  pressed,  their  juice  fermented, 
and  instantly  distilled.  This  rids  them  of  their  poor  wines  at  once,  and 
leavei»  their  casks  empty  for  the  reception  of  better.  It  b  a  general 
rule  with  them,  not  to  distil  wine  that  will  fetch  any  price  at  win€  ;  for, 
xn  this  state^  the  profits  obtained  are  much  greater,  than  when  the  wine 
is  reduced  to  brandies-  The  large  stock  of  small  wines,  with  which 
Ihey  are  almost  over-run  in  France,  sufficiently  accounts  for  Uieir  ma- 
king i^xMch  vast  quantities  of  brandy  in  that  country,  more  than  in  otben 
which  lie  in  warmer  climates,  and  are  much  better  adapted  to  the  pro- 
duction of  grapes.  Nor  is  this  the  only  source  of  their  brandies ;  all  the 
^wine  that  turns  bad  is  condemned  to  the  still ;  and  also,  all  tha.t  they 
^an  neither  export,  nor  consume  at  home. 

The  Arabian  physicians  used  brandy  in  the  composition  of  medidnci, 

but  Alexander  1  as»oni  relates  that  the  Modenese  were  the  first  in  Eu* 

rope,  who,  on  occasion  of  too  abundant  a  vintage*  made  and  sold  brmn* 

|dy  in  cotisiderable  quantitiei.    The  German  miners  had  first  acquired 

ithe  habit  of  drinking  it ;  and  the  great  consumption  of,  and  demand  for 

^xthis  liquor,  soon  induced  the  Venetians  to  participate  with  the  Modenese 

^"  i  this  new  branch  of  commerce.     Eranay  did  not  come  into  general 

|ritse  till  towards  the  end  of  the  fifteenth  century,  and  even  then  it  was 

ailed  hurnt  wine     The  first  printed  book  which  mokes  mention  gf. 


474 


Bt^TlLLATfUX. 


brandy,  recomaiendetl  ii  aa  a  |>raetTAiife  i^gmnMl  iikmI  liiieases,  and  as 
m  means  Co  prolong  youth  and  beauty  ! 

For  a  br»^  time,  bm  Jiqyor  wai  dutUled  only  from  spoilt  wine,  «m1 
afttrwards^  from  the  dregs  of  beer  and  wine  ;  and,  whtMi  instead  of  tJiei^ 
the  diitiillers  employed  rje,  wheats  and  bartej,  it  wa4  eofutidered  as  a 
wicked  Bjid  unpardonable  misuse  of  com  ;  it  was  for  a  cort^iJerable 
periotl  the  received  opinion  ia  France,  that  brandy  distilled  from  the  |ne« 
of  wine  or  the  husks  of  grnpep.  was  injurious  to  the  health  o*  *^  rho 
drank  of  it;  in  consequence  of  whichj  rt  was  forbidden  to  ly 

from  such  ingredients,  under  pain  of  a  heavy  tine,  and  tlic  .—  :,-.:jjh 
of  the  ((till,  &c.  The  ffedlacy  of  this  opinion,  however^  was  ex|iO>- 
flecf  by  an  order  of  council,  in  Jidy  1784,  which  gave  [)ermtsiofi  to  make 
brandy  both  from  the  lees  of  wine,  arid  from  tbe  husks  of  grapes. 

The  French  brandies  are  acknowledged  to  be  the  best  in  Europe, 
those  of  Nantes  and  Poitou,  of  which  the  qualities  are  prtrtly  siniiJaf, 
are  the  most  esteemed,  as  well  on  account  of  their  excellent  flarotir,  as 
their  p4?enliar  fineness  and  Ftrecigth ;  which  la  iter  is  vuch^  that  they 
bear  un  bead-proof  longer  than  any  other  spirituous  liquor.  It  is  of 
these  brandies,  therefore,  that  the  greatest  quantity  is  exported.  The 
brim  dies  of  Aryou,  Tonrimie,  Orleans,  &c.j  although  not  exdctl?  equal 
in  quality  to  the  brandies  of  Nantes  and  Poitou,  are  excellent*  Nantel> 
alone,  annually  ship^  from  seven  to  eight  thouiand  barrels  af  brandy, 
and  Bourdeanx  nearly  double  that  quantity. 

The  mode  in  which  the  merchants  of  the  French  ports  purchaae  their 
brandies,  h  as  follows :  ihey  write  to  the  distillers  to  send  tbeiD  iafo* 
pies  of  certain  qualities  ot  brandy,  (all  of  which  are  distinguiahad  by 
numbers;)  the  samples  are  accordingly  forwarded  in  phials  ;  oa  reces> 
ving  them,  the  merchant  briskly  strikes  the  bottom  or  each  phial  with 
his  open  iiatid,  which  cau^^s  the  bubbles,  or  beads!,  to  appear  on  the  sur- 
face of  the  liquor.  By  their  tHzc,  and  duration^  he  forms  his  judfiroeot 
of  the  respective  streti^th  of  each  sample,  if  the  beads  be  hvrM,  mid 
quickly  disappear,  thebrajuly  is  weak;  and  vice  vtna*  A  practice  llM 
prevailed,  fur  some  time,  among  several  of  the  French  distUlt-rs  of  adidr- 
terating  their  brandies,  to  ma^e  them  bear  n  head,  by  mixing  with 
Uiem  a  certain  quantity  «]f  strong  barley-fugar ;  but  this  gives  the  liquor 
such  a  degree  of  harshness,  as  cannot  but  be  perceived,  oii  tasting  it  Ge- 
nuine brandy  invariably  pos^essifS  a  smooth  vinous  flavour,  and  docanoC 
bile  the  tongue  in  the  same  manner  as  the  adulterated  liquor. 
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Imitation  of  Cogniac  Beand^ 


English  spirits*  with  proper  management,  arc  convertible 
into  Brandy  that  shall  hardly  be  ulstin^uibhed  from  llie 
foreign,  in  many  respects,  provided  the  operation  is  neatly 
performed.  T  ne  best,  and  indeed  ihe  only  method  of  imi- 
tating French  brandies  to  perfection,  is  by  an  t'saeniiai  oil  of 
wine ;  this  bein^  the  very  ingredient  which  gives  the  French 
brandies  their  flavour.  It  must»  however,  be  remembered, 
that  in  order  to  use  even  this  inffredieot  to  advanta^,  a  purr 
iastckis  spirit  mustjirst  he  produced ;  for  it  would  be  absurd 
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to  expect,  that  this  essential  oil  ihould  be  able  to  give  the 

agreeable  flavour  of  French  brandy  to  our  malt  spirit,  al- 
ready loaded  with  its  own  oi(,  or  strongly  impregnated  with 
a  lixivious  taste  trom  the  Alkaline  salts  used  in  rectificalion. 

To  prepare  die  oil  of  wine,  dissolve  some  cakes  of  dry 
wine-lees  m  6  or  B  times  their  weight  of  water,  distil  tiie 
liquor  by  a  slow  fire,  and  separate  the  oil  by  a  separatory 
glass,  reserving  for  the  nicest  use*  that  whicli  comes  over 
first,  the  succeeding  oil  being  coarser  and  more  resinous. 
This  oil  of  wine  may  be  dissolved  in  Alcohol ;  by  which 
means  it  will,  for  a  long  time,  t>e  fully  possessed  of  all  its  tla^ 
vour;   but  otherivise  it  will  soon  grow  rancid. 

ITie  essential  oil|  hi>wever,  must  be  drawn  from  the  same 
kind  of  lees  as  the  Brandy,  to  be  imitated,  was  procured  from : 
that  is,  in  order  to  iniitate  Cogniac  Brandy,  it  will  be  neces- 
sary to  distil  the  essential  oil  from  Cogniac  lees;  and  the 
same  for  any  other  kind  of  Brandy.  For  as  different  bran- 
dies have  different  flavours,  and  as  these  flavours  are  enilrely 
owing  to  the  essential  oil  of  the  grape,  it  would  be  prepos- 
terous to  endeavour  to  imitate  the  flavour  of  Cogniac  Brandy 
with  an  essential  oil  procured  iVom  the  Jees  of  Bourdeaux 
wine.  After  the  flavour  of  the  Brandy  is  well  imitated  by 
a  proper  dose*  of  the  essential  oil,  and  the  whole  reduced 
into  one  simple  and  homogeneous  fluid,  other  difliculties  still 
remain:  the  colour,  the  proof,  and  the  softness,  must  also 
be  regarded,  betbre  a  spirit  ttiat  perfectly  resembles  Brandy 
can  be  procured.  Witfi  regard  to  the  proof,  it  may  be  ea- 
sily accomplished,  by  using  a  spirit  reci'i/kd  above  proof ;  this, 
after  being  intimately  combineil  with  llie  tss^cntiaJ  nil  of  wine, 
may  be  reduced  to  a  proper  standard  by  distilled  water 
The  softness  may,  in  a  great  measure,  be  obtained  by  dis- 
tilling and  rectifying  the  spirit  over  n  gentle  Are;  what  is 
wantmg  in  this  criterion,  when  the  spirit  is  first  made,  will 
be  supplied  by  time;  for  it  must  be  remembered,  tliat  it  is 
lime  alone  that  gives  this  property  to  Freiidi  brandies,  as 
at  tirst  they  are  acrid  and  fiery.     Treacle,  or  burnt  sugar, 

fives  the  spirit  a  fine  colour,  nearly  resombhng  that  of 
Vencb  brandy  ;  but  as  its  colour  is  deep,  u  large  quantity 
must  be  used.  This  is  not,  however,  attended  with  any  bad 
cousequences ;  for  notwithstanding  that  the  spirit  is  really 
weakened  by  this  aHdition,  yet  the  bubble-proof,  (tlie  gene^ 
ral  criterion  of  spirits,)  is  greatly  heightened  by  the  tenadty 
imparted  to  the  liquor  by  the  treacle.  The  spirit  acquires 
from  the  mixture  a  sweetish  or  luscious  taste,  which  renders 
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it  very  agreeable  to  some  palates.  A  much  smaller  quantity 
of  burnt  sugar,  than  of  treacle,  will  be  sufficient  for  cotouiin; 
the  same  quantity  of  spirits :  the  taste  also  U  very  differentg 
for,  instead  of  the  sweetness  imparted  by  the  treacle,  the 
spirit  acquires  from  iKe  burnt  sugar  an  agreeable  bitterneits, 
and,  by  that  means  recoramendt  itself  to  many  who  dislike  a 
luscious  spirit.  The  burnt  sugar  is  prepared  by  dissolving 
a  proper  quantity  of  sugar  in  a  httle  water,  and  scorching  it 
over  the  fire  till  it  acquires  a  black  colour. 

Ohservafpiftt.  The  spirk  dtsiilletl  from  moKisaes^  or  treacle,  ii  vtTf 
pure.  It  is  made  from  coinmf>n  treacle  ilissolveit  in  water,  and  fer- 
mpnted  in  the  same  manner  as  the  wash  for  the  common  malt  sptriL 
But  if  some  pEtrtlciilar  art  ii  not  ii^cd  in  diatiilin^  this  spirit,  it  will  not 
prove  so  vinous  as  malt  spiril.  but  more  tldt  and  le&a  pungent,  (though 
otherwise  much  better  tasted,)  as  rts  esseutkl  oil  h  of  aless  offensive 
Oavour,  Therefore,  if  fresh  wine-lee»^  abounding  in  tartar»  are  well 
fermented  with  molasses,  the  spirit  will  acquire  a  p-eater  vinositr  atid 
brtsknes«4  and  approach  much  nearer  to  the  nature  of  foreign  Brandj. 
If  the  iriolaases-Kpiritj  brought  tr>  the  common  proof- strength,  is  found 
not  to  have  sufficient  vinosity,  it  will  Ite  proper  to  add  some  sweet 
sprrita  of  nitre  ;  and  if  the  spirit  has  been  propfrly  distilled  by  a  E«nlle 
heat,  ii  may,  by  this  addition  only,  be  made  to  paas,  with  orJioary 
judgesj  B»  French  brandy.  Great  quantities  of  thiA  spirit  are  uied  in 
ailiikerating  foreign  hrandy,  rum,  and  arrack.  Much  of  it  is  alio  ii«ed, 
alone,  b  making  chcrrj-brandy  and  other  cordials  by  infusion ;  in  all 
which,  many,  and  perhaps  with  justice,  prefer  it  to  foreign  brandies. 
Molsfses^lSke  all  other  spirits,  is  entirely  colourless  when  firit  ettracted; 
but  distillerf  always  give  it,  as  nearly  as  possible,  the  colour  of  foreign 
tfpirits^ 


DCCCCXLVr. 


Bbitish  Brandy, 

To  sixty  gallons  of  clean  rectiJied  spirits,  put  one  pound 
of  sweet  spirit  of  nitre,  one  pound  of  cassia  butls  ground,  one 
pound  of  bitter  almond  meal,  (the  dissia  and  almond  meal  to  be 
mixed  together,  before  they  are  put  to  the  spirits,)  two  ounces 
of  sliced  orris  root>  and  about  ihirty,  or  forty,  prune  stones, 
pounded  ;  agitate  the  whole  well  together,  two  or  three  times 
a  day,  for  three  days  or  more ;  let  them  settle,  then  pour  in 
one  gallon  of  the  best  wine  vinegar;  and  add  to  every  four 
gallons,  one  gallon  of  foreign  brandy. 
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Peocess  of  paKpAaivG  Gin,  ik  Hollakhw 

The  grist  is  composed  of  ten  ouarter*  of  malt,  ground 

considerably  finer  than  our  malt-distillers'  barley-gmt,  and 
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three  quarters  of  rye-meal ;  or,  more  frequenllj,  of  ten  quor* 

ters  of  rye  and  tliree  quarters  of  malt  meal*  The  ten  quar- 
ters are  first  mashed,  with  the  least  quantity  of  cold  water  it 
is  possible  to  blend  it  wit li,  and  wlien  uniformly  incorporated, 
as  iiiucli  boilint^  water  is  atldcd  w^  forms  it  into  a  thin  batter; 
it  is  then  put  into  one,  two,  or  more  casks,  or  gyle  tons,  with 
a  much  lesa  quantity  of  yeast  than  is  usnally  employed  by 
our  distillers,  ijcnerally,  on  the  third  day,  the  Dutch  dis- 
tillers add  the  malt  or  rye  meal,  prepared  in  a  similar  man- 
ner, but  not  before  it  comes  to  the  temperature  of  tlie  fer* 
menting  wash ;  at  tlie  same  time  adding  as  much  yeast  as 
at  first. 

Tile  principal  secret  is  the  management  of  the  mashing 
part  of  the  business,  in  first  thorooghty  mixing  the  malt  mm 
the  cold  wafer,  and  in  subsequently  adding  the  due  propor- 
tion of  boilinrr  water,  that  it  may  still  remain  sufficiently 
diluted  after  the  addition  of  the  fine  meal;  also  in  well 
rousing  all  together  in  the  back,  that  the  wash  may  be  dilute 
enough  for  distilling,  without  endangering  its  burning  to  the 
bottom  of  the  still.  Thus,  they  commodiously  reduce  the 
business  of  brewing;  and  fermenting,  to  one  oijeration.  By 
using  coM  water  uniformly  to  wet  the  malt,  all  danger  of 
clogging  iM  nfcessarily  avoided.  By  diluting  the  wasli  thin 
enough  to  l>c  ft-rmented  and  distilled  together,  (by  which 
means  the  spirit  of  the  bran  and  husky  part,  as  well  as  of 
the  flour  of  the  grain,  are  completely  extracted,)  tlie  Uutch 
distillers  obtain  more  spirit  from  their  grain  tlian  we  do>  and 
of  a  better  quality,  with  not  half  the  trouble  taken  by  our 
distillers.  I'heir  stills  u^^ually  contahi  from  three,  to  five, 
hundred  gallons  each ;  they  constantly  draw  off*  tliree  cans 
of  phlegm,  after  the  runnings  cease  to  burn  on  the  head  of 
the  still,  when  distilling  wash;  and  five  cans  when  distilling 
low  wines,  lliis  practice  we  are  unacquaintetl  with,  as  we 
usualU'  draw  the  iire  as  soon  as  the  runnings  from  the  still 
burn  languidly  on  the  still-head.  Tiii^,  and  the  great  quan* 
titv  of  rye  the  Dutch  use,  renders  iheir  spirit  so  much  more 
acid;  and  the  diluteness  of  their  wash  is  a  very  good  reason 
foi  tlie  great  purity,  iind  quantity,  of  their  spirit. 

To  every  twenty  gallons  of  spirit,  about  the  strength  of 
proof-spirit,  they  atld  three  jiounds  of  junijx'r-borrics,  with 
two  ounces  of  OU  of  Jumper,  and  distil  by  a  slow  fire:  this 
produces  the  best  Rotterdam  gin.  A  n  inferit  jt  kind  is  made 
with  a  less  proportion  of  l>errie?,  sweet-fennel  seeds,  and 
Strasburgh  turpentine,  without  a  drop  of  juniper  oil     This 
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iknnpDUtid,  and  a  better  sort  (but  inferior  to  the  Rotlen]<ai 
j  gin,)  are  made  at  Weesoppe. 

Observations,    In  Ctmsett's  Trarels  in  Sweden,  we  ire  informed  that 

1  grain  is  not  the  ouly  ifiifredient  used  in  that  countrj  for  ttie  dbtlUatiiM) 

I  df  «pints<     lie  lays,  '*  The  low  priced  Br^ridies,  and  Oin,  tn  made 

'from  Tje,  Bwd  antsj  a  ipecies  of  insect  very  pletitiful  In  tblf  couutfj. 

Upon  inrjuiry,  1  £nd  that  these  ants  supply  a  resin,  an  oil*  and  an  actdi 

which  have  been  deemed  of  cooaiderablR  lerrice  in  the  arc  of  ph jaic   The 

ant,  uied  upon  these  occa&irma*  is  a  remarkably  large  black  insect>  coou 

tnonly  found  in  imall  round  hillocks,  at  the  bottom  of  the  fir-tree.    It  ii 

I  lesu  to  be  wondered,  th^t  they  should  use  these  insects  in  their  distil* 

I  larieip  than  that  they  should  uat  Ihem,  and  con  aider  them  aa  hifhlj 

^  palatable  and  pleasant" 

DCCCCXLVUK 

Distillation  of  Rum  in  the  We§t  lNDi£a. 

In  the  still  house,  as  well  as  in  the  boiling- house,  the  greatest 
cleanliness  Is  necessary ;  the  vats^  (at  the  banning  of  the 
harvest,)  ouglit  to  be  well  washed  out,  with  both  warm  and 
cold  water,  to  divest  them  of  any  filth  which  may  have  ad- 
hered to  their  boiloms  and  sides,  since  they  were  last  in  use. 

At  first,  a  greater  proportion  of  skimming  from  the  sugar- 

Sang  must  be  used,  than  will  afterwards  be  necessary,  as  the 
istjller  has  no  good  lees«  and  very  httle  molasses  to  add  to 
the  mass ;  besiaes,  the  skimmings,  at  the  commencemeDt  of 
the  season,  are  not  so  rich  as  they  will  be  in  March,  April| 
atid  May,   wliich  are  esteemed  tlie   best  yielding  monthi* 
The  foJlou  ing  proportions  will  succeed  well  m  the  heginningj 
for  everv  hundred  gallons,  the  vat  contains,   put  forty-fire 
I  gallons  of  skimmings,  and  live  gallons  of  molasses,  to  fifty 
*  gallons  of  water*     When  there  are  good  lees,  (or  returns,  aa 
they  are  commonly  called,)  mix  equal  quantities  of  skimmingi, 
'  lees,  and  frater,  and  for  every  hundred  gallons,  add  ten  gaL> 
I  Ions  of  molasses.  When  the  mill  is  going,  and  therefore,  when 
there  are  no  skimmings,  mix  equal  parts  of  lees  and  wateT» 
and  for  every  hundred  gallons  atid   twenty  gallons  of  owv 
lasses,     Fn>m  liciuor  set  in  these  projwrtions,  the  distiller 
I  may  expect  to  obtain  from  ten,  to  fifteen,  per  cent  of  prtx>f 
Tum,  and  other  prod utt*;.     But  the  quantity  of  spirit  will 
depend  greatly  on  the  quality  ofthe  ingredients,  and  in  aome 
measure  on  the  weather ;    therefore  an  intelligent  distiller 
will  vary  his  proportions  aucordingly. 

Rum  differs  from  what  we  situpty  call  sugar  spirit,  m  it 
contains  more  of  the  natural  flavour,  or  essential  oil,  of  (lie 
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siigarH::ane ;  hence  it  is  generally  thought,*  that  the  rum  de- 
rives its  flavour  from  the  cane  itself* 

When  a  sufficient  stock  of  materiala  is  got  together,  the 
West- India  distillers  add  water  to  them,  and  ferment  them 
in  the  common  method.  The  fermentation,  however,  i§  al- 
ways carried  on  very  slowly  at  first ;  because  at  ihc  beginning 
of  the  season  for  making  rum,  in  the  islands,  the  dii&titlers 
want  yeast  to  make  it  work ;  but  after  this,  they,  by  degreeSi 
procure  a  suflicient  qyantity  of  the  ferment,  which  arises  up 
as  a  head  to  the  liquor  in  the  operation ;  and  thus  they  are 
able  alterwards  to  terment,  and  make  their  rum  with  a  greal 
deal  of  expedition,  and  in  very  large  quantities. 

When  the  wash  is  fully  fermented,  the  distillation  is  car« 
ried  on  in  the  common  way,  and  the  spirit  is  made  up  proof^ 
though  sometimes  it  is  brought  to  a  much  greater  degree  of 
strength,  nearly  approaching  to  tliat  of  alcohol.  It  is  then 
callea  double  distilled  rum. 

Obtcr  vat  inns.  It  would  be  easy  to  hnng  the  spirit  to  a  much  grtmt^r 
degree  of  strength  than  we  u^imlly  liitd  it,  if  it  dM  iiut  tiring  over  in  the 
dislillation  so  lar^e  a  quantity  of  a  gro^s  oily  matter^  which  is  often  io 
dUa^eealjIe,  that  the  nim  niuit  be  suffered  to  lie  by  a  long  lime,  to  be- 
come mdlow,  before  it  can  be  used. 

The  be*it  state  to  keep  rum,  botii  for  exportation  and  other  use*,  in, 
dotibttesEi  in  thai  of  alcohol,  or  ardent  j^uiriLs,  In  thiii  matincr,  ii 
would  be  contained  in  ball  the  built  it  usually  \a,  and  nd^ht  be  let  down 
to  the  common  proof  stren^h  with  water,  when  necessary* 

What  is  termed  iu^ar-«pirit,  is  extracted  from  the  washings,  skim* 
miogs,  droiB,  and  waste  of  the  boiling-house.  The^  are  to  be  diluted 
with  water,  fermented  in  the  same  manner  as  mok,^ses  or  wimh,  stid 
then  distilled  in  the  common  method*  If  the  operation  be  carefully  per* 
formed,  and  the  spirit  well  rectified,  it  may  be  mixed  with  brandies,  m 
large  proportion,  to  great  adrantage ;  far  this  ."spirit  wiil  be  tuuini  »upft- 
rior  to  that  extracted  from  treacle,  and  consequently  more  proper  for 
these  uses.  In  Itarbadoes  a  very  good  spirit  of  this  klod  i^  prepared 
from  the  cane  juice,  calfed  can^  spirit,  resembling  very  pure  rum* 

dccccxlix. 

Imitatiok  of  Jamaica  Rum. 
To  imitate  Jamaica  Hum,  it  is  necessary  to  procure  some 
of  the  topsj  or  other  parts  of  die  Sugar  Canes,  and  to  put 
tlietn  in  a  still,  in  the  proportion  of  a  jx>uud  weight  to  two 
gallons  of  pure  flavourless  spirit,  mid  one  gallon  of  pure 
water.  The  distillation  may  be  carried  on  bv  a  brisk  heat, 
provided  there  is  a  quantity  of  common  salt,  (in  the  propor- 
tion of  an  ounce  to  each  gallon  of  liquid  in  the  still,)  to  pre- 
vent the  mucilaginous  matter  from  arising  with  the  spirit. 
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The  product  when   rectified  and  coloured  by  burnt   sugiTy 
will  possess  every  character  of  excellent  Rum. 
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SflRlTB  DISTI1.LED  FROM   CaBEOTS. 

In  France,  spirits  have  been  laro;vly  distilled  frum  the  fer* 
mented  juice  of  the  Potatoe,  and  Potatoe  Apple,  and  in 
England  from  Carrots.  Of  the  experiments  with  the  latter 
vegetable  substance,  Dr.  Hunter  of  York,  who  performed 
them,  has  given  us  the  following  interesting  account. — **  I 
took  one  ton  and  eight  stone  of  Carrots,  which,  after  being 
exposed  a  few  days  to  dry,  weighed  160  stone.  After  being 
washed,  topped,  and  tailed,  they  lost  in  weight  eleven  stone. 
The  whole  being  rut,  I  put  one-third  of  the  quantity  into  a 
copper,  with  twenty-four  gallons  of  water,  and  after  covering 
them  up  close,  the  fire  was  lighted  underneath,  which  in 
three  hours  reduced  the  whole  into  a  pulp.  The  other  two- 
tJiirds  were  treated  in  the  same  manner,  and  as  the  pulp 
was  taken  from  the  copper,  it  was  carried  to  the  press,  wiiere 
the  juice  was  extracted  with  great  facility.  The  liquor  ob- 
tained amounted  to  ^W  gallons,  and  was  of  a  rich  sweet 
tiste,  resembling  wort.  It  was  then  put  into  the  copper  with 
one  pound  of  hops.  It  was  suffered  to  Ixjil  about  five  hours, 
when  it  was  put  into  the  cooler.  Here  it  remained  till  the 
heat  came  down  to  66  degrees.  From  the  cooler  it  was  dis- 
charged into  the  vat,  where  six  quarts  of  yeast  were  put  to 
it^  in  the  usual  manner.  It  continuwl  to  work  forty-eight 
hoursj  during  which  time  the  heat  tjradually  decreaseij,  con- 
trary to  what  is  observed  in  other  liquors  during  fermenta- 
tion. At  tills  time  it  was  at  58^,  when  the  yeast  be- 
ijan  to  fall.  I  tlien  heated  twelve  gallons  of  un fermented 
luicc,  and  putting  it  to  the  liquor,  tlie  heat  was  raised  to 
^gQ  It  worked  afrosli  for  twenty-four  hours  longer, 
the  liquor  gradually  loweriog,  as  l:)eforc,  from  66®  to 
58*^.  The  yeast  now  beginning  to  fall,  the  whole  was 
tunned  into  half- hogsheads,  where  it  continued  to  work  tlrom 
the  bung.  Diiring  ilie  progress  of  the  fermentation,  the  air 
in  the  brewhouae  was  at  ^ti'^  and  44^.  As  the  liquor  in  the 
vat  seemed  to  lose  heat  hourly,  instead  of  gaining  it,  I  thought 
it  right  to  keep  a  fire  in  the  place  during  the  whole  time  ot 
fermentation.  After  standing  three  days  in  the  casks,  the 
liquor  was  thrown  into  the  still,  and  fifty  gallons  drawn  oC 
This  was  rectified  the  next  day,  without  any  additional  sub- 
ftance,  and  twelve  gallons  of  spirit  were  obtained," 
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OhervaHaru*  "  The  refuse  of  ihe  carroti  weighed  fortj-er^t  <toue, 
which,  ftddfd  to  the  tops  and  tails,  made  pToviaum  for  hoss*  To  thU 
ihoold  Lw  sdded  Iht' wa5h  from  the  still,  which  measured  about  Hi 
gaJlott.«.  In  this  InBtance*  the  refute  of  an  acre  of  carrots  greatlj  tX" 
ceedi  that  of  an  acre  of  harleir,  which  is  a  raluahle  cotiiiideration  where 
hoga  are  kept*  Ej  my  experlnietitr  mu  acre  of  carrots^  {W  ton»)  will 
produce  940  g^alloni  of  spirit.  Thli  is  considerably  more  than  what 
can  be  obtained  from  five  quarters  of  barley,  which  I  consider  at  an 
equal  produce.  I  estimate  the  cultivation  of  an  acre  of  carrots  at  Xlt>, 
ill  which  sum  I  include  rent,  plooj^hin^,  weeding,  and  all  e;Kpencef ; 
and  at  far  as  I  am  aide  to  ^eas,  the  ex  pence  of  fermentation  and  di«- 
tilJaiion  will  amount  to  about  £15  more.  So  that  eiiimating  the  spirit 
ht  three  ihilling^s  and  sixpence  |>er  gallon,  uncxciiied,  the  profit  wril!  be 
£17  per  acre,  to  be  divided  between  the  grower  and  manufacturer^  ex- 
cIuBiTe  of  what  is  produced  by  the  refuse,  wMch^  in  large  diiiilleriea 
wiiuld  make  a  conaiderabte  part  of  the  profit/' 

DCCCCLt, 

Usquebaugh, 

Usquebatigh  is  a  vcrv  celebrated  cordial.  There  are  dif- 
iVretkt  ways  of  making  it»  but  the  folJDwing  is  the  most  pre- 

teralile. 

Take  of  nutmeg?;,  cloves  atid  cinnamon,  each  two  ouncei; 
of  the  seeds  of  fttiise,  carrawav,  and  coriander,  each  four 
ounces;  liquorice- root,  slice<l,  half  a  pound;  bruise  the 
Steeds  and  soices,  and  put  tliem  together  with  the  liquorice 
inro  the  still,  with  eleven  gallons  of  proof  spirits,  and  two 
gallons  of  water ;  distil  with  a  pretty  brisk  fire.  As  soon  as 
the  still  begins  to  work,  fasten  to  tlie  nosel  of  the  worm  two 
ounces  of  English  saffron,  tietl  up  in  a  cloth,  that  the  liquor 
may  rt^n  through  it,  and  extract  all  its  tincture.  When  the 
operation  is  finished,  sweeten  with  fine  sugar. 

Otiservaiion,  This  cnrcifal  may  be  much  improved  hy  the  follow injf 
additions :  Digest  i  pounds  of  sitoned  raisiiis,  3  poundi  of  date^j  atid 
2  pounds  of  sliced  liquorice  root,  m  two  gallon*  of  water,  for  IS  hours. 
When'  the  liquor  is  strained  off,  ami  b.iH  deposited  all  ucdiment^  decant 
it  gently  into  the  vessel  conl,iiiimg  the  UatpjcUaii^^h. 

DCCCCIJ* 

La^emdkr  Sri  ait. 

Take  fourteen  pounds  of  Lavender  Howers,  ten  gallons 
and  a  half  of  rectified  spirit  of  wine,  and  one  gallon  of  water; 
draw  off  ten  gallons  by  a  gentle  lire ;  or,  whicli  is  much  belter, 
by  a  sand-bath  heat. 

Ohaervfaiifm$.  To  concert  this  into  the  red  liquid  known  by  the  name 
of  Compound  l4a?ender  Spirit : — Take  of  lavender  spirit  abore  de- 
■cribed,  two  gallcmt ;  of  Hungary  water,  one  gallon  ;  cituiainon  and  nut* 
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nMg0,  of  each  three  ouooet :  and  of  red  aaundert,  one  ounce ;  digest  llie 
vhole  for  three  dayi  in  a  gentle  heat,  cind  then  filtre  it  for  use.  Some  add 
aaffroii,  musk,  and  ambergris,  of  eadi  half  a  icniple ;  but  those  are  now 
geoertlijT  omitterL 

0CCCCLIII. 

HuKGARY  Water. 
Take  of  the  flowery  top,  with  the  leaves  and  flowot  of 
rosemary,  fourteen  pounds;  rectified  spirit,  dcT^  gallons 
and  a  half;  water,  one  gallon;  distil  off  tan  gallona  by  a 
moderate  fire. 

Obstrvalions,  This  is  called  Hungary  water,  from  its  being  Gnu 
made  for  a  princess  of  that  kingdom.  Some  add  lavender  powers, 
and  others  florentlne  orris-root ;  but  what  b  most  esteemed.  Is  made 
with  rosemary  only. 

dcccclit. 

Cinnamon  Coeiual. 

Take  eight  pounds  of  fine  cinnamon,  bruiaed;  seventeen 
ffallons  of  clear  rectified  spirit,  and  two  gallons  of  water.  Put 
uiem  into  the  still,  and  ais;e8t  them  twenty-four  hours  by 
a  gentle  heat ;  after  whicn,  draw  off  sixteen  gaUons  by  a 
pretty  strong  heat 

Observation.  The  proportion  of  ingredients  and  products  in  thi^ 
and  the  foregoing  operations,  may  be  reduced  to  any  desired  pofaiL 
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Jm  LL  Animal  and  Vegetable  substances  poasei^ft  jjropertie* 
which  constituie  whal  is  called  life;  and  when  these  cease  to 
exist  in  those  substances,  their  rcniaios  bectnne  siibjtct  to  decay 
and  putrefaction,  or,  in  other  words,  to  CJiemical decomposkhm. 

In  all  ages,  proficiency  in  the  art  of  preserving  certain 
lubstaoces  from  decom positron,  has  been  a  desirable  object; 
and  we  find  that  in  every  country,  thn  art  has  been  practised 
in  a  certain  degree.  In  Egypt  it  was  carried  to  so  great  a  pitch 
of  improvement,  as  to  stamp  upon  the  Ancient  iuhabitants, 
a  character  for  perfection  in  the  arts,  unrivalletl  by  any  other 
nation,  ancient  or  raoclern,  T*he  art  of  embalming  dead 
bodies  so  as  to  prevent  decay  for  several  thousand  years ; 
amazes,  whiJst  it  defies  the  most  ingenious  speculations  of 
modern  chemists*  Nor  was  this  art  confined  to  what  is  now 
termed  the  old  world,  it  was  also  practised  by  the  ancient 
inhabitants  of  the  great  Continent  of  Amencti.  lu  tlie 
Nitre  caves  of  Kentucky,  a  female  Mutnmy  has  been  btely 
found  in  a  most  complete  state  of  preservation.  This  cu- 
riosity, which  had  no  doubt  been  immured  in  its  va^t  Se* 
pulchre  for  many  ages,  is  now  in  the  New  York  Museum. 
Other  ancient  nations,  too,  have  been  in  the  habit  of  curing 
and  presenting  Animal  substances  accord  in  g  to  various  me- 
thods, some  of  whicli  are  now  practised  by  the  moflerns, 
and  others  are  perhaps  for  ever  buried  in  oblivion. 

The  known  processes  lor  the  conservation  of  animal  and 
vegcLiblc  substances,  aredesiccatfnn,  and  the  use  of  cwTfcfiw 
fntans.  Desiccation  is  the  art  of  drying  animal  and  vegitablc 
substances,  so  that  their  qualities  shall  not  be  destroyed  by 
being  kept  in  their,  otherwise,  natural  state ;  fur  when  per- 
fectly  dry,    arid  in  certain   de^ees  of  temperature,    tliey 
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are   not    liable  to  deoompositioti.      On  this  principie  vast 

quaulities  of  Salmon  are  annually  conTeyed  in  a  frozen 
slate  to  London  from  the  north  of  England  and  Scotland  ;• 
and  the  inhabitants  vf  the  still  more  Northern  regions  con- 
st at  ill  y  preserve  their  food,  by  freezing  it,  unchanged  through 
the  longest  winters.-f-  The  gelatinous  and  other  soluble 
pails  6f  aniuial  substance'^,  when  extracted  by  bi>iling,  and 
kept  in  a  soft  moist  state,  very  readily  putrefy.  But  if 
the  same  matter  be  dried  by  a  gentle  heat,  and  secluded 
from  moisture  and  air  by  being  kept  in  bottles  or  metallic 
cases,  it  will  remain  very  long  without  decay.  On  this  prin- 
cij>le  is  made  t[iat  well-linown  and  u«el"ul  substance,  portable 
soup.  In  the  burning  climate  of  Africa,  when  it  is  intended 
to  preserve  a  dead  aniraal  for  food,  all  that  is  necessary  is  io 
out  the  muscular  pjirts  into  thin  strips,  from  which,  in  a  few 
hours*  the  heat  of  the  sun  exliales  all  moisture^  reducing 
them  lo  a  substance  like  leather  or  honi,  which  proves  to  be 
unsusceptible  of  future  decay  from  putrefaction.  So  also^ 
entire  human  bodies,  binned  in  the  ariJ  sands  of  those  coun- 
tries^ liave  often  been  found  converted,  by  exhalation  and  ah^ 
•orption  of  tlieir  natural  moisture,  into  a  dry  hard  sort  of 
mtmnny,  incapable  of  any  further  change  trom  th«  agency 
of  those  causes,  to  which,  in  such  situations,  they  are  exposed* 
Similar  causes  produce  the  same  efl*ects  on  wood,  as  in 
the  roofs  and  other  timber  of  large  buildings,  which  continue 
for  an  astonisliing  length  of  time  unchanged ;  witness  the 
liml>er  of  that  noble  edifice  Westinitister4iall,  built  by 
Hichard  II.  in  1397;  and  the  more  extraordinary  instance 
quoted  by  Dr.  Darwin,  in  his  ingcnitms  work  the  Phyto- 
logia,  of  the  gates  of  the  old  St.  Peter's  church  in  Rome, 
which  ure  siiid  to  have  continued  without  rotting  from  the 
lime  of  the  emperor  Constantine  to  that  of  Pope  Eugene 


'  During  tlie  greater  part  of  tlie  seimin,  the  fish  are  ^ent  fresh  to  the 
iiKtrnpoIis  [lacketl  in  Ice :  for  this  purpoiie  they  are  Inid  on  tlieir  backs  in 
l>axps  ijboMt  four  feet  long  and  eighteen  uiches  deep,  the  ice,  which  U 
jfrevlousljr  broken  m  small  pk'ce»»  (about  tlie  iize  of"  hnj  salt)  \s  ibetj  put 
i*ver  ihern  and  heaven  dawn  as  bard  as  can  be  dm>e  without  hrtjiaing  ihe 
Niilinon,  after  whicb  tW  tid  if  put  on,  »nd  in  this  mamter  thvy  ftr«  fti*pt 
perfecdj  fre^h  for  n  fortnight  or  three  weeka« 

t  It  h  retaU'd  iu  an  account  of  iome  vojago  to  the  ii^th  seat, 
thill  one  of  the  ciew  havuif?  died  was  buried  «ererid  feet  ift  the  earth* 
!seFpriil  year<i  afterward*,  the  same  ship  bafing  called  in  those  vai,  the 
crew  hiui  ibt^  ciir;oiitv  la  di^  the  grave  of  iheir  ronnrad.%  nrhi-u  th^-y 
foiiicJ  ihc  ImnIv  in  thr  ^aine  (rozru  staie  ifi  whith  il  »\tt*  }T2U'rred. 
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IV.  a  pericKl  of  cle\xti  hundred  years.  On  the  other  hand, 
wood  will  remaiti  for  ages  with  httle  change,  when  continu- 
ally immcrsecl  in  water,  or  even  when  deeply  buried  in  the 
earth ;  as  io  the  piles  afid  buttresses  of  bridges,  and  in  va^ 
ri'oui  morasses. 

Amon^  tfie  methods  employed  for  preserving  animal  sub- 
stances, the  one  in  most  common  use  is  the  action  of  heat,  and 
wood  or  torf  smoke.  Both  tlicse  are  applied  to  flesh  and  fish. 
Another  principle  has  also  been  lately  applied  to  this  im- 
portant subject  of  domestic  economy ;  viz.  the  use  of  Acid 
Gases,  which  have  been  proved  to  be  highly  antiseptic.  In 
like  manner,  Sui^r,  Sea-salt  (Muriate  of"  Soda,)  Alcohol, 
Actd,%  exert  their  actit^n,  chiefly  in  absorbing  humidity, 
for  which  they  have  a  sort  of  vehement  appetency.  Salt 
in  but  small  quantities,  only  hastens  putridity  :  and  Parmen- 
tur  has  observed,  that  in  proporlion  to  its  purity,  or  ten- 
dencv  to  attract  the  aqueous  vapours  of  the  atmosphere,  it 
will  be  of  service  for  the  presicrvation  of  Meat. 

Pyroligncou^  Acid,  or  what  is  generally  termed  Vinegar 
of  Wofid  is  that  which  promises  to  be  of  most  use  as  an 
animal  antiseptic.  From  its  low  price,  it  is  adapted  for  ge* 
iteral  use;  more  particularly,  as  it  not  only  presciTcs  ihe  food 
from  putrefaction,  but  also  gives  to  it  that  smoky  and  Acid 
taste  peculiar  to  well  dried  hams  and  red-herrings.  Indeed, 
the  only  difl'erence  in  using  this  Arid,  and  drying  by  turf 
or  wood -smoke,  seems  to  !je  merely  the  mode  of  operation ; 
for  in  both  cases  thi?  Aciil  is  the  a^nt  employed.  In  one 
case,  the  animal  substance  is  acted  on  during  tlie  distillatioD 
of  the  Acid ;  and  in  tlie  other,  the  already  formed  Acid  is 
applied  to  the  substance  by  immersion. 

This  Acid,  the  ]irtHluct  of  the  distillation  of  Wood,  is 
now  well  known  in  Britain  as  an  article  of  commerce,  and 
in  its  native  state  is  a  liauid  of  the  colour  white  Wine  pos- 
sessing a  strong  Acid  ana  slightly  astringent  ta-ste,  combined 
wiUi  an  erapyreuniatic  smell.  When  allowed  to  remain  in 
a  state  of  rest  for  eight  or  ten  days,  tar  of  a  black  colour  sub- 
sides, and  the  Acid  is  then  comparatively  trans jmrent.  To 
purify  it  furtl)er,  it  undergoes  the  process  of  distillatiou,  by 
which  it  is  freed  from  a  still  greater  portion  of  the  tar  with 
which  it  is  combined,  and  is  thus  renaered  still  more  trans^ 
parent  But  though  the  process  of  ciislillation  be  repeated 
without  end,  it  witl  nover  be  freed  from  the  volatile  Oil  with 
which  it  is  c»mbined  and  which  is  the  cause  uf  the  empy* 
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reoma  conftantlj  attending  it*     In  short  it  contains  the 

same  properties  lor  the  preservation  of  animal  matters  from 
putreiactjon  as  sraol^'m)^  them  by  wood  does,  which  is  prac^ 
tised  at  present  by  tiie  most  barbarous  nations,  and  which 
has  been  handed  down  from  the  remotest  ages  of  antiquity. 

DCCCCLV. 

Preparation  of  Pyholigneous  Acid. 

Place  a  large  casl-iron  Cylinder,  or  retort  (similar  to  those 
U5ed  for  the  production  of  Carburetted  Hydrogen  Gas,)  in 
a  furnace,  so  that  it  may  receive  as  much  heat,  all  round,  as 
possible.  One  end  of  this  Cylinder  must  be  so  constructed 
as  to  open  and  shut,  to  admit  wood  and  exclude  the  air. 

Oak  in  pieces  about  a  foot  in  length  is  to  be  put  into  the 
Cylinder,  which  is  to  be  filled  as  mil  as  possible,  withcnil 
being  wedged,  and  the  door  must  be  shut  close  to  exclude 
air;  from  the  Cyhnder  let  a  wonn  run  througlj  cold  water 
to  condense  the  Acid  ;  by  this  it  is  conveyed  to  a  lar^  cask 
placei  on  one  end  where  lliere  is  a  pipe  to  carry  it  from 
that  to  two  or  three  more;  thus  it  is  completely  secured 
from  flying  o§'  in  the  vaporous  state.  The  fire  is  now  to  be 
raised  to  a  great  heat»  sufficiently  powerful  to  c*>nvert  the 
wood  completely  into  Charcoal  When  the  Acid  ceases  toconie 
over,  the  fire  is' to  be  taken  out,  and  the  mass  of  wood  left  to 
cool  in  the  confined  state,  when  it  becomes  perfect  Charcoal. 
In  the  first  cask  Tar  is  chieflv  contained  with  the  Add,  it 
precipitates  to  the  boUom,  and  is  drawn  of!*  by  a  cock;  it  is 
afterwards  boilctl  in  an  iron  boiler  to  evaporate  the  Add, 
!)efore  it  Is  fit  for  use.  If  tlie  Acid  is  not  stn  ng  enough,  it 
is  put  into  large  square  vats  about  six  inches  deep,  for  the 
purpt>se  of  nuiking  a  large  surface,  to  evaporate  a  part  of  the 
water  contained  in  the  Acid  more  speenily  by  a  sIqw  heat. 
These  vats  are  bedded  on  sand  upon  tne  top  of  a  brick  stove, 
where  a  gentle  heat  is  applied  ;  thus  it  may  be  pixKurcd 
in  a  pretty  strong  state. 

Olservationa,     At  the  recent  aTinlversarv  of  the  Whitehavrn  PtiUoiCw 
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•  Mr.  Stotie,  apotfaecarj  at  Hallpt  haf  diseovercJ  a  metKotl  tjf  purl- 
fvffiir  finetfiir  from  wrxxJ,  by  treating  it  with  sulphtmc  add)  m«ngBi)e«e, 
nnd  common  saltt  and  afterward?*  distilling-  it  oFer,  For  Uiit  method  lie 
ha»  obtained  a  prize  fmm  ike  K'^al  Suciely  of  Go ttioK^cij.  Thi*  rai- 
lleman  has  likewise  veriti*?<l  the  roctlmd  propost-d  by  Prof.  MetndT e  In 
!»!♦  of  prescrrin^  meal  by  meana  of  rinegar  from  wood,  and  by  coo- 
tJntifd  ireatnnnit  with  the  same  acid,  has  f  onTcrtPd  tiodiea  into  miimmiv«. 


rRiaZRVATI  VES  A6ArN*T  POl'BBf  ACTIOM. 


487 


pbical  iocietf ,  two  flpecimene  of  meat  cured  wilh  the  pyroUgneoui  sci J 
were  eihibiteJ  by  one  of  the  memben.  They  were  pre phred  on  the 
7tiiof  Sept.  1B19.  Uite  had  be^n  Itung  up  at  homt',  aia]  the  other  bad 
been  lent  out  by  a  reswl  to  the  West  Indieif^  to  try  the  ffTcci  of  climate 
ttpon  Itj  aTtd  brought  back  oti  ihe  return  of  the  bhtp  to  that  port. 
They  were  tasted  by  ali  preseiiti  anJ  prunoutjced  lo  be  j>erfectly  iwcet, 
freih»  and  &t  fur  use^  after  a  1ap»e  i>f  IS  roonthM. 

Ee&idea  its  antiseptic  use,  this  hcilI  Ij  employed  hrstefyd  uf  aretate  of 
lead  (sugar  of  lead)  by  thecalicu  priutens,  to  tnake  thciracetafe  ofulumhic 
or  iron  li(|Uor.  Though  it  is  not  £iiftidi,*ndy  pure,  it  does  weil  enongh  for 
blacks^  browria,  drabs,  Sic,  but  for  yellows  or  red»  it  U  not  tut  jooil, 
owing  to  tbe  oil  and  tar  which  it  in  com  Li  nation  with  H. 

DCCCCLVI. 

Ekglisi]  method  of  cEBiKC  Belf  am>  Poek. 

Tlie  following    method  was  for  many  years  siiccessfylly 

i>ractised  by  an  eminent  curer  of  Provisions  in  Loniion,  both 
or  exportalton  and  huuie  consumption.  It  was  communi- 
calecl  by  this  gentleman  lo  the  Editor  of  the  ComnierLial 
Magazine. 

**  1  o  11*2  pounds  (1  cwt.)  of  Beef  or  Pork,  take  10  prjunds 
of  common  salt,  and  half-a-pound  of  salt-pelre.  Let  the 
meat  be  well  cleaned  iVtini  those  particles  of  blt>od  which  will 
bang  about  it  when  cut  into  four  pound  pieces ;  this  is  best 
done  by  washing  it  in  salt  anrl  water^  or  any  weak  offal 
pickle^  providecT  it  be  sweet.  Lay  the  meat  in  rows,  and 
mb  the  upper  iide  moderately  with  salt,  tlien  lay  another 
layer  of  meat,  anfl  rcj^eat  the  operation  as  on  the  first  layer; 
in  this  manner,  coTUinue  the  same  proportion  of  salt  and 
saltpetre,  till  you  have  the  quantity  yoti  wish  to  cure,  all 
heaped  up  in  a  tnK  **r  some  other  vessel  (not  of  lead)  in 
order  to  preserve  the  pitkle  from  issuing  from  it.  In  this 
atate  it  must  remain  for  tluee  days,  then  turn  it  into  another 
tub,  sprinkhng  it  with  salt  as  you  turn  it ;  when  all  is  turned, 
let  the  pickle  procured  by  the  first  salting,  be  gently  poured 
about  tfie  meat.  In  tEiis  state  let  it  remain  for  a  week,  and 
it  will  Ik*  excellent  for  home  use. 

Should  it  be  wanted  for  exportation,  pack  it  in  this  state 
into  such  casks  as  your  order  niay  express.  But  as  the 
greatest  rare  for  its  keeping  gc^od,  al^nsad,  con^iists  in  the 
packing,  you  must  first  put  a  layer  of  salt  in  the  bijre!,  then 
a  layer  of  meat  packed  very  close,  (with  your  hands  only) 
and  in  this  manner  the  cask  must  be  filled  up.  When 
headed,  you  must  carefully  filter  the  pickle  through  a  coarse 
rlotli,  (not  l>oil  it)  and  when  perfectly  fine,  fill  up  the  cask  by 
the  bung-hole.     In  this  state  let  it  remain  till  the  next  day^ 
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in  order  to  observe  whether  the  cask  be  tijriiit  or  not,  thai 
bung  it  up.  By  this  method  I  have  nerer  roond  mysdf  de- 
ceived in  one  single  instance,  in  its  Iceepngany  reasonable 
length  of  time.  The  too  great  nibbing  m  meat  will  not 
keep  it  the  better,  it  frequently  retards  ue  operation  of  the 
salt  by  filling  the  outward  pores  of  the  meat  only  to  the 
dc^ruction  of  tlie  middle  cf  the  piece,  which  frequently 
perishes.^ 

Observationt,  Dr.  MiUhell  of  Philadel|Jiia  is  of  o|mnon  that  wImi 
meat  is  i alted,  a  decomposition  ukes  place  in  the  followiof  manner,  viz. 
The  septic  acid  of  the  meat  unites  with  tha  soda  of  the*  aalt,  foraunf 
septate  of  soda,  whilst  the  muriatic  acid  combines  with  tlie  anfaBU 
fibre,  forming  muriate  of  Fibriiie.  Regardifig  the  quality  of  tbt  salt  to 
be  used,  the  following  extract  from  a  report  of  a  Committee  of  ibe  Hooss 
of  Conimons,  may  be  worthy  of  attention. 

**  The  common  salt  we  are  informed  by  an  Irish  Member,  Is  enpbyed 
only  ^ior  to  the  paciting  of  the  beef,  the  bmjf  salt  is  used  t«  the  psdang , 
thus  both  are  employed  but  for  difierent  purposes,  or  at  ksstiii  difiereat 
branches  of  the  art  of  salting  beef :  the  British  saJt  b  not  used  io  p^*«f 
the  beef,  because  having  undergone  the  process  of  boiling,  U  i$  mpi  im 
warm  countries,  to  melt  and  iiipjrom  between  the  inttersticei  of  the  Uef^ 
and  thus  fail  in  the  object  of  Iceepixig  it.  The  Iriih  beef  has  obCaloed 
its  character  of  Iceephi^  so  well  iii  various  paru  of  the  world,  fron  the 
bojf  salt  with  which  it  is  cured." 

Bay  salt  is  a  kind  of  brownish  impure  salt,  obtained  in  France,  Italy, 
and  other  countries,  by  evaporating  sea- water  in  pits.  The  principtl 
part,  however,  of  the  bay  salt  which  is  sold  in  Great  Britain,  is  of  home 
manufacture,  being  a  coarse  graiiifci  crvAtallized  salt,  made  dirty  by 
Dowdered  turlcey  umber,  ur  some  sucii  C4)louriiig  material,  tf>  imitate  the 
foreign  article.  The  only  utility  which  thi*  sail  appears  to  possess,  be- 
yond that  of  the  common  fine-grained  salt  nnirersally  found  ni  the  shops, 
is,  that  it  dissolves  more  slowly  by  moistiire,  and  therefore  is  better 
calculatt  d  for  the  salting  of  fiiih,  and  othi  r  uiiimal  matter,  which  cannot 
be  wtiolly  covered  with  brine. 

Basicet  salt  is  made  from  the  water  of  the  suit  springs  in  Cheshire  and 
otlier  places.  It  differs  from  the  common  brine  salt  in  the  fineness  of 
the  grain,  as  well  aa  on  account  of  its  whiteness  and  purity.  It  u  prin- 
dpaJly  used  at  table. 

Not  only  is  Muriate  of  Soda  an  agreeable  and  wholesome  seasoning 
for  man,  but  almost  all  herbivorous  animals  like  it,  and  it  appears  to  be 
very  salutary  for  them. 

Lord  Somerville  attributes  the  health  of  hi.*  flock  of  S203  Merino  sheep, 
which  ht  purchased  in  Spain,  principally  to  the  use  which  he  has  maae 
of  salt  for  the  l«st  seven  years  on  his  farm.  These  sheep  having  lieen 
accustomed  to  the  use  of  salt  in  their  native  land,  his  lordship  oonsidered, 
that  in  this  damp  climate,  and  in  the  rich  land  of  Somersetshire,  it  would 
be  absolutelv  necessary  to  supply  them  with  it  regulariy.  A  ton  of  salt  is 
used  annually  for  every  1000  sheep  :  a  handful  is  put  in  the  roonimg  on 
a  flat  stone  or  slate,  ten  of  which,  set  a  few  yards  apart,  are  enough  for 
100  ahee[>.  Twice  a  week  has  been  usually  found  suflScient  Of  a  flock 
of  near  lOOO,  there  were  not  ten  old  sheep  that  did  not  take  readily  to  it. 
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mnd  not  i  finale  lamlt  which  did  not  contume  il  greedily.  Salt  if  likt- 
wiie  a  prevcntire  of  diiordere  m  mtvck  fetl  with  rank  green  food,  at  dorer 
or  tiimipSf  Btid  it  i«  deemed  a  ^[»«;diic  fiir  the  rot.  Horses  and  homed 
cattle  are  aha  very  fond  of  ^alt :  the  cow  |pre»  more  and  richer 
milJi,  when  wilt  is  mixed  wiih  her  fowl.  The  wild  beasla  of  the  for^nta 
ill  America,  at  certain  xeasout^  leave  their  haunts,  and  travel  in  bodies  to 
Tarioun  place**  wher«  nuk  i«  lo  ha  found*  These  pUcea  are  called  Lkkt 
from  the  practice  which  iheie  animals  have  of  licking*  the  ground  on 
which  the  suit  lies,  or  which  is  ^tronjifly  impregnated  by  it.* 

The  importance  and  valne  of  salt  as  a  corrective  of  food,  becomcji 
daily  more  evident,  as  iu  medidnal  propertiea  are  rendered  more  fully 
known.  Amon^ others,  may  l^e  mentioned  its  anthelmintic  propertiai. 
Whenever  aalt  is  denied  to  the  human  beinf  ^  diseasen  of  the  ttomadi 
are  gentTal,  and  worm!!  are  engendered  in  the  body,  tn  some  itistancei, 
where  pertona  from  aversion  lo  this  substance,  have  refused  it  either  in 
food,  or  in  any  other  form,  worms  have  been  engendered  I,  and  have  been 
with  great  difficidty  got  rid  of. 

lu  Ireland^  aalt  if  a  well  known  common  remedy  for  bots  In  the  borae  | ' 
and  amintg  the  poor  people,  a  dose  of  common  salt  ii  esttfemed  a  cure 
for  tb**  worms,  It  is  snppo.ted  by  lome  medical  men,  that  salt  furnishes 
»oda  to  lya  miied  with  tne  bile:  without  this  ifecessiiry  addition,  the 
bile  wnnid  be  deprived  of  the  qualities  necessary  to  a:»sist  in  the  opcra^ 
linn  of  digestion- 

One  of  thf<  greatest  grievances  of  which  the  poor  mati  can  complain 
is  the  want  of  salt.  Atany  of  the  insurrectioru^  and  com  motions  among 
the  Hindoos^  have  het-n  occasioned  by  the  cruel  and  uf>jtist  monopolref 
of  certain  unworthy  servants  of  the  British  East  India  Company  ;  who, 
to  aggrandise  their  own  fnrtiines,  have  oftentimes  boitght  np^  on  tpecu* 
latiort^  all  the  ^alt  in  the  different  pnrts  and  markets,  nud  ihuj^  have  de^ 
prived  the  ingenious  bnt  wretcbfd  native!  of  tht-ir  oidy  rrmaining  omi- 
Lrl,  viz.  Kalli  the  only  addition  tht'y  are  usually  enabld  ti^  make  to  thei/ 
poor  pittance  of  rice  !  many  of  the  poor  in  England  have  loudly  la 
ted  the  high  price  of  salt^  which  thousands  are  in  the  hat^tt  uf  u^ing  as 
the  only  sweetener  of  their  meal  of  potatoes. 

Salt  ia  also  of  the  greatest  use  m  Agriculture;  from  one  to  twobushelf 
is  about  sufficient  for  each  acre  of  land  ;  but  this  ijuantity  i5»  of  course^ 
to  be  varied  according  to  the  quality  of  tlie  soil.  This  answers  beili»r 
than  almost  any  other  manure.  The  Chinese  have  for  a^es  been  accus- 
tomed to  manure  their  tields  by  rprinklbtg  them  with  sea  water. 

Salt  has  some  otiier  uses.  The  Persians  sprinkle  the  timber  of  their 
buildings  with  sail,  lo  prevent  them  from  rotting.  It  is  n*ed  in  Abys- 
sinia, instead  of  money  ;  it  passes  there  from  hand  to  hand,  under  die 
ah  ape  of  a  brick,  worth  atiout  eighteen  pence. 

It  appears  very  prohahlc  thai  the  vitrified  fossile  pillars  in  which  the 
Abyasmians  enshrined  the  mummies  o[  their  ancestry,  accr»rding  to 
llerodotuf,  were  nothing  more  ifaan  masies  of  Miigtrn,  m  substance  vary 
common  in  that  piirt  of  Africa. 

Considering  the  many  u»es  uf  muriate  of  smia  in  agriculture  and  the 
arts;  and  as  a neoessary  article  of  food  and  preservaiive  from  [juirefac- 
tion,  it  may  be  pronounced  one  of  the  tno&it  generally  uselid  ar»d  neces* 


*  Cattle  fed  on  grass  which  grows  on  the  tea^short',  are  atwayi  fatter 
and  in  better  condilion^thai]  thoie  wNch  graze  on  inland  pastures. 
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MVY  to  mftfi  of  all  the  minerals ;  and  it  is  trulf  kBDcntable^  that  io 
almost  all  aires  and  countries,  (partkularij  in  Ime  wliere  denpotinB 
has  obtained  a  footing,)  this  sbmiJd  be  one  of  thoae  necessaries  of  life, 
on  which  the  most  heavy  taxes  are  imposed.* 

Muriate  of  magnesia,  as  well  as  muriate  of  soda,  has  been  prored  ta 
possess  miost  powerfully  antiseptic  qualities,  and  is  well  known  to  be  a 
oonstituent  of  sea-water.  It  would  be  well  worth  trial  bj  a  course  of 
asperimeiitJi,  to  discorer  whether,  these  salts  aeparatelj,  or  conjointlj, 
possess  the  pro})erty  of  retarding  putrefiiction  in  the  greatest  degree. 

dccccltii. 

Pbkslbvation  of  Animal  Food  feom  Putebfactioii 

By  Charcoal. 

Tin  cauisteris  (whose  tops  were  made  to  slide  in  grocfweUf 
in  the  act  of'  openini^  and  shutting,)  were  filled  with  outfooai 
fumes  (carbonic  acid  gas)  to  expel  the  Atmospheric  air.  Al- 
ternate layers  of  Cbarcod  and  slices  of  meat  were  then  put 
in,  so  that  each  cannister  was  at  length  quite  full :  one  with 
mutton,  another  with  beef,  and  a  third  with  pork.  The  lids 
were  now  luted  carefully,  and  a  bladder  was  pasted  over  the 
top  of  each.  The  cannisters  were  put  into  a  wine  cellar  in 
the  month  of  April,  where  they  remained  until  December, 
a  period  of  8  months*  When  they  were  opened,  the  meat 
was  found  to  be  perfectly  tweet,  and  of  as  good  a  colour  as 
any  at  the  butchers ;  some  of  the  slices  were  dressed  and 
eaten,  and  were  pronounced  excellent ;  others  were  kept  for  6 
days,  and  did  not  begin  to  putrefy  until  the  end  of  that  period. 

Obgcrvations.  There  is  little  doubt  but  that  meat  nii^jht  thus  be  preser- 
ved for  8  vears  iustead  of  8  mouihs :  andjf  some  economical  plan  on  the 
same  principle,  could  be  put  in  practice  on  shipboard ;  the  advantages 
would  be  incalculable.  Before  cooking  such  meat,  the  charcoal  of  course 
b  to  be  washed,  scraped^  or  rubbed  on. 

In  an  account  of  the  voyage  of  the  French  discovery  iihip,  which 
sailed  from  Bourdeaux  in  1816,  we  find  the  fullowing  remarkable 
passage. 

**  in  the  route  from  the  Sandwich  islands  to  Bourdeaux,  the  ship  only 
touched  at  the  port  of  Canton,  and  at  the  bland  of  Mauritius.  One  fact 
appears  truly  singular,  viz :  that,  of  the  flesh-meat  substances  embarked 
at  Bourdeaux,  in  1816,  whatever  returned,  was  in  a  state  perfectly  sound 

*  It  will  appear  rather  paradoxical  to  many  readers  to  be  told,  that 
salt  manufactured  in  England,  and  for  which  the  natives  pay  83  shillings 
a  I>u5hel,  is,  when  transported  across  the  Atlantic,  sold  so  low  as  8  shu- 
liniK:«  and  six-pence,  or  half  a  dollar  per  bushel,  in  many  of  the  cities  of 
the  ITniied  States  of  America :  and  thb  too,  includuiff  all  the  expences 
o\  fn'iijht,  land  carriage,  4tc.  The  rtasoii  is,  that  f'»r  home  consumption 
t>i»-  F.n|;H%»i  pajr  a  duly  oi  iTiw  6d.  on  ertry  bushel  they  use.  The  duty 
«)n  >ull  fur  agricultural  purposes,  has  itfiently  bevu  greatly  reduced. 
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Rnd  wd]  pres&rred  ;  this  arote  from  mBlcirig-  uae  of  the  process  of  M. 
Balgueriej  whtdi  consists  in  placing  the  meat  m  three  successive  spmk- 
Vmgs  of  salt,  and  afterwards^  in  carbonised  Iir)ne«  Mutton  dried  in  tbt 
OKen^  has  been  welJ  kept  in  pulverised  charcoal/' 

DCCCCLVIIK 
PacSEBVATlON  OP  ANIMAt  FlESH  FHOM   PuTREFACTfOH, 

Bi/  Sulphurous  Acid  Gas. 

A  piece  of  freah  beef  being  iiitrodyced   into  a  receiver 

filled  with  Sulphurous  add  gas, quickly  absorbed  the  whole  of 
ii.  This  was  known  by  the  tilling  up  of  the  jar  by  the  mer- 
cury, through  which  the  meat  was  introduceu.  Itsmm  lost 
its  natural  colour,  and  became  like  boiled  meat.  In 
the  course  of  76  days,  it  was  liarder  and  drier  than  roast 
meat,  but  had  no  smell  of  the  Sulphurous  acid.  After  leav- 
ing it  4  days  in  the  open  air,  it  did  not  putrefy,  but  became 
more  compact, 

DCCCCLIX. 

AcTTOK  OF  Ammontacal  Gam  ON  Akimal  Food* 

A  piece  of  beef  being  introduced  into  ajar  of  Ammo 
niacal  gas,  assumed  a  fine  red  colour*  which  it  preserved 
for  76  days.  When  withdrawn,  it  was  soft,  without  smell, 
and  had  the  colour  and  consinience  of  fresh  meat.  When 
exposed  4  days  to  the  action  of  the  Atmosphere,  it  did  not 
putrefy,  but  lost  its  red  colour,  and  became  brown.  It 
soon  dried   up,  and   wai  covered  by  a  kind  of  varniih, 

O^tirmtion.  The  vapour  of  «ra:nonU  is  said  to  be  a  prevetitlre 
•^inft  infection  from  typhous  fever,  Scc»  * 

DCCCCLX-*. 

Ekglish  method  of  cuatNG  Hams,  I^okhuks,  &c. 

We  here  quote  the  same  respectable  authority,  as  in  the 
curing  of  Meat  by  salting  and  llie  use  of  brine,  —  **  For  Pork 
and  Mutton  Hams,  also  for  Hung-Bet'f,  l\>nguc8,  &c,  use 
the  sa^me  proportion  of  Salt  as  before,  but  instead  of  half  a 
pound,  use  a  pnund  of  Salt-petre.  Put  the  Hams,  &c.  to 
soak  all  night  in  Salt  and  water,  in  ordt-r  to  extract  the  coa- 
gulated blootl  and  other  viscid  juices  still  retained  therein. 
Next  day,  rub  them  gently  with  the  Salt  and  Sail-pet  re  ;  then 
place  them  in  a  tub,  one  upon  another,  till  they  are  all  salted; 
repeat  the  same  every  day  for  one  week.  By  tliat  time,  Uiey 
will  have  drawn  a  sufficiency  of  pickle  to  cover  one  half  the 
number  salted.     Mix  with  this  pickle  (let  us  suppose  drawn 
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i  'ftom  twenty-four  Hams)  one  quarter  of  a  pound  of  Sal 
[^mmoniac  pounded  very  fine,  and  one  pound  of  clean  Mtia- 

oovado  sugar,  well  worked  with  a  stick  for  a  few  minutes ; 

in  order  to  incorporate  it  with  the  pickle,  pour  it  gently 
I  over  the  Hams  and  turn  them  e%^ery  second  Jay  for  fourteen 
t  days;  at  the  expiration  of  winch  liniCj  uke  them  out,  wash 
)tl)em,  Imng  them  up  in  a  tlrying  house,  and  keep  them  for 
Ipne  week  drying  without  smoak.  Then  make  a  fire  of  oak 
llimber,  whicn  must  be  covered  three  parts  over  with  oak 
rVawdust,  mixed  wtt^i  Juniper  Berries,  and  damped  with  water. 
t  Jn  this  stale,  keep  them  in  the  drying  house  fh)m  one  to 
'leigljt  days.  According  to  this  method,  and  in  the  above 
[tientioiied  proportions,  I  cure  from  two,  to  three  hundred 
I  Hams,  and  great  quantities  of  hun^-beef  and  Tonguei  pet 
hweek,  during  the  ieason,  and  am  happy  to  assert,  thai  the 
[jgoods  so  cured,  give  satisfaction  both  at  home  and  abroad/^ 

Ohs<fti>ationt,     Ai  hams,  beef,  and  tongues^  bung*  up  only  the  time 

|alK>vt;  mentioned,  are  not  drj  enough  for  use,  th<;j  muat  then  be  hunfp 

I  up  hi  »  room  moderately  WBrm,  and  in  a  current  of  air  ;  and  wb^n  per* 

[fectly  dry,  pack  them  up  tii  a  box  or  cask  m  the  following  majtn«r.     A 

J«iyer  of  nams  nud  a  layer  of  matt  dujt  at>out  threw  inches  thick,  til]  you 

"  live  packed  nil     Let  them   remain  in  it  ;    this  wUI  prevent  the  fuiaU 

fojmn-Jijf  during  the  summer  leaaon,  and  wiJI,  in  the  course  of  lix 

veeKKi  produce  a  fernientaliuti  which  will  jtiake  the  hama  completely  hot, 

that  die  fat  becoint',^  trani*parer>t*    As  mooii  at  thia  i*  found  to  be  the 

aje,  tuike  them  out  of  the  package,  put  theni  in  bagi,  and  hang^  tiiem 

tip  for  use;  they  wilt  then  have  that  flarour  which  U  peculiar  Co  tht 

l^ieft  hams. 

Hamji,  and  aJl  other  dry  provrisbns,  cat  better  after  a  voyage  to  the 

l/'est  Indies  than  they  do  here,  merely  nn  accoitnt  of  the  termentatioii 

[they  undergo  by  l  Jon^  Toyage,      This  fermetualiun  extracts  those  su« 

I  pertitioiis  particles  of  Malt  which  they  imbibe   in  the  curing,  makes  the 

■  nieat  eat  shottt-r^  and  gi? eat  it  that  flavour  which  roan/  ham*eaters 

much  at! mire. 


DCCCCL1£I. 

German  mode  of  Curikg  Hams. 


In  Wesrphalia,  Hams  are  cured  between  November  and 
'March.  Tne  Gemians  pile  them  up  m  d*?ep  tuba,  covering 
them  with  layers  of  Salt,  Saltpetre,  and  a  small  quantity  of 
Bay-leaves.  In  this  hiiuatiun  they  let  them  remain  about 
four  or  five  dayn,  when  ihey  make  a  stnm^  pickle  of  salt 
and  \?ater,  with  which  they  c<^H'er  them  completely ;  and  at 
the  exjjiratiun  of  three  weeks  they  take  them  out  of  pickle, 
soak  them  tnelvc  hours  in  clean  well-water,  and  hang  ibem 
Up  for  three  weeks  longer  in  a  smoke  made  from  tlic  junipif 
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bushesy  which  in  that  country  are  met  with  tn  great  qiUD- 
tiUes.  , 

©CCCCLXIl, 

RoMAK  Method  of  Curing  Ham$. 

This  mode  is  handed  down  to  the  moderiiB  by  M.  Cato» 
in  his  treatiae  on  Agriculture  and  farming,  Chapter  162. 

**  When  you  have  procured  fresh  Hocks,  chop  off  the  hooff , 
take  for  each,  half  a  bushel  of  Rotnunmn  salt,*  bruise,  and 
spread  it  at  the  bottom  of  the  tub  or  caak  ;  put  in  a  Ham 
with  the  skinny  side  downwards,  and  cover  it  completely  with 
Salt,  then  lay  another  upon  it,  and  cover  it  in  the  same 
way.  Take  care  that  flesh  do  not  touch  flesh  ;  cover  all  the 
Hams  in  the  same  manner,  and  when  you  have  settled  them 
properly  in  the  vessel,  spread  Salt  over  all,  so  that  no  part 
of  any  of  the  Hams  shall  apiiear,  smoothing  the  tunace 
neatly.  When  they  have  been  five  days  in  pickle,  take  them 
out,  brine  and  all ;  and  replace  them,  (putting  those  at  the 
bottom  which  bc^fore  lay  uppermost,)  covering  them  and 
treating  them  as  at  first.  At  the  end  of  twelve  days,  lake 
out  the  Hams,  wipe  ofi'  the  Salt,  and  hang  them  up  in  a 
current  of  air  for  tlie  sj*acc  of  two  days.  On  the  third 
day,  cleanse  them  thoroughly  with  a  sponge,  anoint  them 
with  Oil,  hang  them  in  the  smoke  two  days,  and  on  the  third 
day  take  them  down  and  rub  them  well  with  Oil  and  \''ine* 
gar  mixei!.  You  may  then  hang  them  up  in  your  store 
room  ;  neither  maggots  nor  weevils  will  touch  them." 

OhtertHittiiH.     It  y  ta  be  ulisenfed  here,  that  Cato'i  method   is  anilci« 
fr'>ui  to  the  use  of  Pyroligiieoiii  acid  t  tor  he  prejicribet  sponging  the 
hami  with  vintf^ar  and  oii.     No w^  the  acid   in   queatJoii  is  campo«rd  of 
vitie^ar^  or  acetic  ackl,  and  oiJ.     What  oil  the  Romans  used  fur  thit  pur- 
pose we  do  not  kuo\*,  but  ihe^^  can  be  Jittfc  doubt,  that  if  they  cwu 
I  used  oljre  or  almond  oil,  H  wotikt  #otin   b*  decomposed  by  the  italtcil 
I  meat,  and  thou  attain  an  empjreiima  fhnllar  to  that  of  tite  pyrolig- 
i  iixoua  arid.     The  application  of  the  oil  could  not  be  for  nny  other  pur* 
r|io«e,  than  that  of  Jlavowing  the  meat,  by  iti*  own  decompoiitioiL 

*  DCCCCLXitI, 

Ekglish  Method  of  cetbikg  Bacon 

The  sides  or  flitches  are  to  be  laid  in  a  wooden  tmugh 

and  sprinkled  all  over  with  bay  salt ;  in  which  state  they  are 

left  for  twenty -four  hours  to  drain  away  the  blood,  and  the 

I  iuperfluou 8  juices,     Afler  this  they  must  be  taken  out^  wiped 


•  DoubtteiSi  comnioti  wh- 
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very  dry,  and  the  draining  thrown  away  ;  next  some  fre&h 
bay  saU'i  wcfll  heated  in  a  large  iron  frying-pan,  is  to  i>e  rub- 
bet!  ovtT  the  Meat,  until  it  has  absorhcfd  a  sufficiency  of 
iiioisturo  ;  this  friction  is  to  be  repeated  four  successive  days, 
while  the  Meat  ia  only  to  be  turned  every  other  day,  U 
,  the  flitches  are  large  tliey  should  be  kept  in  Brine  for  three 
weeks,  and  during  this  periiwl,  turned  ten  times,  then  taken 
out  and  thoroughly  dried,  either  in  the  chimney  comer,  (as 
the  practice  is  often  in  the  country)  in  a  bake-house,  or  in  a 
drying-house,  where  a  straw,  or  half-smothered  wood,  fire  if 
kept  up. 

O^frt^n/ton.  To  giTc  bucon  that  agreeable  flavour  which  dtilir»» 
ffubhes  the  produce  of  certain  countief,  the  hair  of  the  aulmal  rnuit  nat 
be  scalded  and  scraped  uff,  but  mnnt  he  burned  or  Kiripetf,  by  apptjbig 
Ufider  it,  a  fire  oi  straw  ^st  eufficient  to  remove  tbe  briflUes* 

DCCCCLXrv. 

Mode  op  Curing  HADj3ocKt»  as  practised  at  Findoit. 

The  village  of  Findon,  in  the  county  of  Kincardine,  Scot- 
land has  been  long  celebrated  for  the  superior  taste  and  fla- 
vour of  its  cured  Haddocks.  The  admitness  of  ihe^jpera* 
tion,  is  no  doubt  one  of  the  causes  of  this  superiority,  but 
MS  the  inhabitants  of  this  fishing  village  affirm  that  the  turf 
they  use  for  burning  or  smoking  the  fish,  is  by  its  nature, 
ptcuHarly  adapted  to  this  operation ,  we  must  conclude  that 
unless  a  similar  material  be  discovered  near  other  fishing 
establishments,  these  villagers  will  still  be  able  to  roaintxiin 
their  monopoly  ;  as  the  nietlimi  of  curing  practised  by  them, 
is  so  well  calculated  to  add  to  the  sweetness  and  flavour  of 
the  Fish.     The  process  is  as  follows: 

When  the  boats  return  to  the  tiarbour,  the  Fish  are  car- 
ried home,  and  the  women  inxmeihalely  procee<!  to  open, 
wash,  and  split  them,  and  they  are  tniiantlv  salted.  They 
remain  about  fifteen  minutes  in  tlie  Salt,  and  are  then  hung 
up  above  a  fire  of  turf  to  t>e  smoked  and  dried.  The 
greatest  care  and  attention  are  bestowed  as  to  cleanlinef^s 
and  the  immediate  curing  of  the  Fish,  which  precedes  every 
other  employment,  and  is  the  jieculiar  duty  of  the  women. 
In  the  corner  of  each  house  tliere  is  a  place  allotted  for  the 
particular  purpose  of  smoking  the  Haddocks.  Two  hori- 
zontal poles  project  from  the  wall  about  six  feet  in  length, 
four  fivt  from  Uie  floor,  and  three  feet  asunder;  the  Had- 
docks are  **lrung  on  small  rods  laid  across  these  ptJe^,  and 
the  turf  is  placed  below  and  kindled,  so  that  the  smoke  and 
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heat  ascending,  they  receive  the  full  benefit  of  the  conibus- 
tioo  of  the  turf,  and  the  prucess  is  completed  in  eight  or  ten 
hours,      lite  Fish  caugot  by  mid -day  arc  carhSi  to  the 

market  of  Aberdeen  next  morning,  ana  are  to  be  found  in 
great  perfection,  on  the  breakfast-tablea  of  the  inhabitant 
of  that  city. 

Obttrmiions.  Findon  haddcMjkt  are  ako  vmi  to  Edinburgh  and  London, 
for  by  dryinff  them  a  little  more  tbari  u<iua1,  they  may  be  preserv^ed  for 
a  conBiderabie  time  ;  aMough  they  bave  not  timt  ctetidous  ilavour^  for 
which  they  are  so  much  Talued  )»y  th^se,  who  ari;  accustomed  to  hare 
thrm  daily. 

Iji  the  curing  of  red  herrings,  the  fisJi,  after  being  freetl  from  the  gut, 
are  partially  saltetl,  arid  then  ausperjded  l>y  the  eye-ho!es  on  rodi  of 
wood,  in  a  house  constructed  for  the  purpose  ;  on  the  floor  of  which, 
Rtts  of  waod  are  lighted,  and  kept  burning  iii^iht  and  day  with  a  imo- 
Ihered  heat»  until  it  ii  ascertained  that  ihi?  herrings  are  fidly  ciirt'd.  If 
red  herrings  were  as  fully  laked  as  those  which  are  cured  in  the  com- 
mon maiirker  fi>r  white  herring;!,  the  fish  would  he  disagreeable  ttom 
txcttaa  of  salt,  and  would  not  possess  the  requisite  flavour, 

DCCCCLXV, 

SuccEStFtfL  Method  op  coatxa  Butter, 
jis  practised  in  Scotlaml 

It  is  well  known,  that  Butter  as  it  is  generally  cured, 
does  not  keep  for  any  length  of  time,  without  spoiling  or 
becoming  rancid.  The  Butter  with  which  the  metropolis  b 
supphed,  may  be  seen  at  every  Chcese^raongers,  in  the 
greatest  r^ariety  of  quaiiiy  and  colour ,-  and  it  is  too  often 
the  case,  that  even  the  zeorst  butter,  is  compounded  with 
better  siortjs,  in  order  to  procure  a  sale,  lliese  practices  are 
detestable,  and  should  lie  discountenanced  by  the  legislature. 
Indeed  no  Butter  should  be  permitted  to  be  sold,  out  such 
as  is  of  the  best  quality  when  fresh,  and  well  cured  when 
salted  ;  as  there  is  hardly  any  article  more  capable  of  excit- 
ing disgust  than  bad  Butter. 

But  to  obtain  a  reform  in  this  matter,  it  is  necessary  to 
commence  with  the  practices  of  the  dairy  ;  and  the  following 
process  is  recommended  as  the  best  at  present  known:  Re- 
duce separately  to  fine  powder  in  a  dry  mortar,  $  pounds 
of  the  best,  or  whitest  common  Salt ;  1  pound  of  Salt-petre  ; 
and  1  pound  of  Lump  Sugar.  Sift  these  ingredients,  one 
nljovc  another  on  two  sheets  of  paper  joined  together; 
and  tlien  mix  them  well  with  the  hands,  or  with  a  spatula. 
Now  preserve  the  whole  in  a  covered  jar  placed  in  a  dry  situ- 
ation.    Wlien  required  to  be  used,  one  ounce  of  tliis   rtnn- 
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podtioii  is  to  be  proportioned  to  every  pound  of  Butter,  and 
the  whole  is  to  oe  well  worked  iitto  the  Mass.  The  Butler 
is  to  be  packed  in  casks,  &c.  in  the  usual  way. 

O^tcrvatioHj. .  The  abore  method  is  practieed  in  many  parts  of  Scot- 
land :  and  is  found  to  preserre  the  butler  much  hetter,  than  bj  uttng 
cDtrrtnon  sail  alone.  If  butter  made  at  one  time  be  dlrided  Into  two 
parta,  and  one  be  salte^l  in  the  common  wjyr,  whilst  the  mixture  above 
mentioned  is  worked  into  the  other,  the  difference  in  the  quality  of  the 
two,  will  be  found  to  be  tieyond  all  conception. 

The  butter  cured  with  this  mixture  appears  of  a  Hch  niaiTowy  contts* 
tence  and  fine  coloyr,  and  neirer  acquires  m  brittle  hardnesfi,  nor  tattef 
•ait;  the  other  will  be  comparativdy  hard  and  brittle,  approaching 
more  nearly  to  the  appearance  of  talluw,  and  h  much  i^alter  to  the  taste. 
Butter  cured  by  the  auof e  composition  has  hi' eu  kept  thrive  years,  and 
was  at  awtet  aj  at  first ;  but  it  must  be  noted^  that  butter  thus  cured  re- 
quires to  stand  at  least  ihre-^  weeks  or  a  mr>nth  before  it  ii  uted.  If  it 
be  sooner  opened,  the  suhs  are  not  sufficiently  blended  with  it,  and 
aomeiimcs  the  coolness  of  the  nitre  will  then  be  percetvedj  which  lotsllj 
disa  ppears  after w  ards. 

One  more  observation  on  the  preservation  of  butler  Is  necefiJU7.  It 
if  universally  allowed  that  cleanliness  is  indiji|)ensib]e,  but  it  is  not' gene- 
rally suspected,  that  butter  from  being  made  in  vessels  or  troughs  lined 
with  lean,  or  in  glazed  earthenware  pans  (which  glaze  is  principally 
composed  of  Lead)  is  loo  apt  to  be  contaminated  by  particles  cif  that 
deleterious  metal.  If  the  butter  is  in  the  least  tit-gree  rancid,  this  can 
hardly  fail  to  take  place,  and  it  cannot  be  doubted^  that  durij»^  the  de« 
compositton  of  the  salts,  the  glazing  is  acted  on.  It  is  better  therefore^ 
to  use  tinned  vessels  for  mixiu^  the  preservative  with  the  butter,  and  to 
pack  It  either  in  woodi^n  vessels,  or  in  jars  of  th«  Vauxhflll  wsre,  wludii 
being  viirifii^d  throughout,  do  not  require  an  iitside  glai:iu(f. 

DCCCCLXVI, 

MAKUFACtaBE   OF    PaEM£SAK    ChEEISR. 

This  Clieese  has  long  been  famous  for  its  ridmeis  and 
flavour;  Uie following  mode  of  manufacture  is  tIe&crJbed  in 
the  AnnaU$  de  Chimie,  The  size  of  these  Cheeses  varies 
Irom  60  to  IBOlbs.  according  to  the  number  of  cows  in  each 
dairy.  During  the  beat  of  summer^  Cheese  is  inafte  every 
day,  but  in  the  cooler  months  milk  will  keep  loni(t*r,  and  Oie 
Cheese  is  made  every  other  day*  The  summer  cheese,  whidi 
is  the  best»  is  made  of  tlie  evening  milk,  after  Itavin^  beeu 
skimmed  in  the  morning  and  at  noon.  Both  kinds  of  milk 
arc  poured  togethi^r  into  a  cauldron  capable  of  holding  aWut 
130  gallons,  of'  the  shape  of  an  inverted  bell,  and  suspeiulctl 
on  the  arm  of  a  lever,  so  as  to  be  moved  off*  and  on  the  fire 
at  pleasure.  In  this  cauldron  the  milk  is  gradually  heated 
to  the  temperature  of  about  120  degrees;  itis  now  removed 
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from  the  fire,  and  kept  quiet  for  five  or  six  minutes.  Whea 
all  internal  motion  has  ceased,  the  ramet  is  then  added ;  tbit 
substance  is  composed  of  the  stomach  of  a  calf,  femienled 
together  with  wheatcn  meal  and  salt ;  and  tlie  method  of 
UBing  it,  is,  to  tie  a  piece  of  the  size  of  a  hazle  out  in  a  rag, 
and  sleep  it  in  the  milk,  squeexing  it  from  time  to  time.  ID 
a  short  tmie,  a  sufficient  quanlity  of  rennet  i^asses  tlirough 
the  rag  into  the  milk,  which  is  now  to  be  well  stirred,  and 
afterwards  left  to  rest  that  it  may  coagulate.  In  aWut  an 
hour  the  coagulation  is  complete,  and  then  tlie  milk  U  again 
put  over  the  lire  and  raised  to  a  temperature  of  about  145 
degrees. 

l>urinff  all  the  time  it  is  heating,  the  mass  is  briskly  agi- 
tated, till  the  curd  separate!  in  small  lumps  ;  part  of  the 
whey  is  then  taken  out,  and  a  small  portion  of  saffron  is 
added  to  the  remainder,  in  order  to  colour  it  When  the 
curd  is  thus  broken  sufficiently  small,  nearly  the  whole  of 
the  whey  is  taken  out  and  two  pailfuls  of  cold  water  is 
poured  in,  the  temperature  is  thus  lowered,  so  as  to  enable 
the  dairy-man  to  collect  tlie  curd,  by  passing  a  cloth  beneath 
it,  and  gathering  it  up  at  the  corners ;  the  curd  is  now  pressed 
into  a  frame  of  wooti  like  a  bushel  without  a  hot  torn »  placed 
on  a  solid  table,  and  covered  by  a  round  piece.of  wood,  ha- 
ving a  great  stone  or  weight  on  the  top.  In  the  course  of 
the  nignt  it  cools^  assumes  a  firm  consistence,  and  parts  with 
the  whey  ;  the  next  day  one  side  is  rubbed  with  salt,  and  the 
succeeding  day  die  cheese  is  turned,  and  the  other  side  then 
rubbed  wiih  salt  in  the  same  manner  as  before.  This  alter- 
nate salting  of  each  side  is  practised  for  about  forty  days  ; 
afler  this  period,  the  outer  crust  of  the  cheese  is  pared  off, 
and  the  fresh  surface  is  varnished  with  linseed  oil.  The 
convex  sides  are  then  coloured  red  with  amotto,  and  the 
cheese  is  fit  for  sale. 

DCCCCLXVIU 
PaESERVATION    OF  EoGS  FflOM    PUTREFACTION'. 

To  transport  Eggs  in  a  fresh  state  from  one  country  to 
another,  varnish^  by  dipping  them  in  a  solution  of  Gum- 
Arabic  in  water ;  and  then  imbed  tliem  in  powdered  Char- 
cvaJ*  The  Gum  Arabic  answers  the  purfXise  of  a  varnish 
for  6ggB  much  better  than  any  resinous  gum,  as  it  can  be 
easily  removed  by  washing  in  either  warm  or  cold  water ; 
besides,  it  is  much  cheaper.  Eggs  preserved  in  tliia  majuier, 
win  keep  for  many  years,  as  the  bed  of  Charcoal,  f^i-om  rts 
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porous  nature,  is  a  non-conductor  of  heat,  and  conaequeatly 
maintains  around  the  eggs  an  uniform  temperature ;  prevent* 
bg  them  from  sutfering  by  alternations  of  heat  and  cold, 
when  they  are  removed  from  one  climate  to  another. 

Observation,    This  melhod  is  infinitely  preferable  to  that  of  gn^og 
therrj,  f^r  when  (he  create  becomes  rancid,  iL  haitetii  or  proniolet  |mt^ 
>  faction  oi  the  anim^  matter  hi  the  egg, 

B€CCCLXVni. 

Method  of  saltikc  Con-Fisu  at  Newfouwdlahd. 

Cod  caught  on  the  bank  of  Newfoundland  is  that  which 
I  is  known  in  Europe  by  tlie  name  of  green  or  fresh  cod ;  it 
'  it  salted  on  board  the  snip  as  soon  ets  caught. 

The  curing  and  salting  of  Cod  reqtures  a  great  deal  of 
U"e.     1  he  following  is  the  nietliod  generally  practised. 

As  soon  as  the  fisbei-man  has  caught  a  fish  with  his  line,  he 
[pulls  out  the  tongue,  and  gives  the  fish  lo  another  man  called 
the  bcheader ;  this  man,  with  a  two-edged  knife,  slits  the  fish 
I  from  the  anus  to  the  throat,  whic!i  he  cuts  across  to  the  bones 
j  of  the  neck.  He  then  lays  down  his  knife  and  pulls  out  tJie 
I  liver,  which  he  drops  into  a  kind  of  tray  through  a  smalt 
I  hole,  made  on  puqx>se,  in  the  scaffold  he  works  upon  ;  then  he 

futfi  it,  and  cuts  oil'  the  head.  This  done,  he  delivers  the 
sh  to  the  next  man,  called  the  slicer,  w!jo  takes  hold  of  it 
I  by  the  left  gill,  rests  its  back  against  a  lioard,  a  foot  long, 
hmnd  two  inches  high,  and  pricks  it  with  the  shcjDg  knife  on 
i  the  left  side  of  the  aiius^  which  turns  out  the  left  gill.  Then 
[lie  cuts  tlie  ribs,  or  great  bones,  all  along  the  vertebrce  about 
[talf  way  down  from  the  neck  to  the  anus.  He  now  does  th« 
ime  on  the  right  side,  and  then  cuts  obliquely  tliree  joints 
•  of  the  vertehrfle,  through  to  the  spinal  marrow,  dividing  them 
too,  and  thus  ends  his  operation. 

A  diird  helper  then  takes  the  fish,  and  with  a  kind  of 
spatula,  he  scrapes  all  the  blood  that  has  remained  along  the 
vertebra?  that  were  not  cut ;  when  the  cod  is  thus  thoroughly 
cleansed, (sometimes  washed) he  drops  it  into  the  hold,  througu 
a  hole,  made  for  that  purpose,  for  the  Salter,  who  is  ready  to 
receive  it 

The  Salter  crams  as  much  salt  as  he  can,  info  the  belly  trf 
the  fish,  lays  it  down,  the  tail  end  lowest,  rubs  the  skin  all 
over  with  salt,  and  even  covers  it  witl*  more  salt.     He  then 

r!S  through  the  same  process  with  the  rest  of  the  cod,  which 
heaps  one  upon   another  till  the  whole  ii  laid  up.     The 
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fisb  tliUB  salted  and  piled  up  in  llie  hold,  u  never  meddled 
with  any  more,  till  it  is  brought  hoiiici  and  unloaded  for 
sale. 

DCCCCLXIX, 

Method  of  drying  Coo  at  Newfounolasd. 

The  manner  of  preparing  and  drying  cod  is  as  Ibllows; 
The  cod  intended  lor  drying,  is  caught  and  beheaded  in 
the  same  nmnner  as  the  other,  but  it  is  cut  up  differently. 
The  slicer^  instead  of  cutting  the  bones  along  the  vertebra 
only  half  way  down  frt>ni  the  throat  to  the  anus^  lays  open 
the  fish  at  one  stroke  cjuite  to  the  tail  all  along  the  vrrtubrae, 
which  he  divides  up  to  tlie  throat;  leaving  each  half  of  the 
vertebrae  and  the  spinal  marrow  in  the  flesh  of  the  cod. 

When  the  slicerbas  thus  dispatched  a  fish,  be  drops  it  into 
a  sledge  that  ho  his  about  half  a  hundred  weight,  a  Ixiy  then 
drives  tJie  sledge  lo  the  place  where  the  salter  salts  and 
spreads  the  fish  of  the  day.  The  saher  lays  down  the  fish 
nat  witli  the  flesh  uppermost^  find  placing  several  of  theni 
side  by  side,  he  forms  a  layer  of  six,  eigbl,  twelve*  or  fifteen 
feet  long,  and  ihrce,  four,  or  five  brotid :  then  he  takes  a 
large  wooden  ihovcl  akmt  two  fuct  iiquare,  and  sprinkles  salt 
all  over  die  layer  of  cod  ;  taJving  care  that  the  salt  is  laid  on 
very  even.  When  this  layer  is  auflicieutly  sailed,  he  spreads 
another  over  it,  salts  it  in  the  same  manner,  and  so  on. 
When  there  are  large,  middling,  and  small  cod,  they  are  kept 
apart,  for  a  different  depth  of  salt  is  requisite  for  different 
sizes,  'j'oo  much  salt  slmvels  the  fish  and  makes  it  brittle 
when  it  comes  to  dry»  aiifl  Um  little  makes  it  greasy  and  dif- 
ficult to  dry.  The  cod  is  left  in  salt  two  days  at  least,  and 
stimetimes  about  a  fortnight^  then  it  is  washeth  For  thi* 
purpose  they  load  it  in  hand  barrows,  and  f'mptv  it  out  into 
A  heap  not  unlike  a  great  cage,  by  the  sea  fiide  ;*  tht  re,  they 
stir  it  aljont  in  **ea  water  with  patldles,  to  clean.«ve  it  fn>m  the 
salt  and  shme  that  it  is  imbnen  with,  and  when  it  is  washed 
white  they  put  it  again  on  the  barrows  and  carry  it  upon 
Uie  gravef  where  it  is  to  be  spread.  They  first  pile  it  up 
five  or  six  leet  high ;  the  top  of  the  heap  terminates  like  a 
roof,  that  the  fish  may  drain  and  harden  ;  two,  three,  or  four 
days  afterwards,  as  tlje  weather  permits,  they  break  up  the 
pifeand  spread  the  fish  upon  the  gravel,  one  iJy  one,  in  rows» 
with  the  flesh  uppermosr.  When  it  has  Jain  tlius  in  the 
morning  sun,  ibey  turn  it  at  alK>ut  two  in  the  afternoon,  the 
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Bkin  Uppermost;  and  in  the  evening,  if  tbey  find  tbit  the 
wind  and  sun  have  dried  them  enough,  thej  hey  five  or  six 
of  them  one  upon  another,  and  a  mg^  one  at  the  top  t» 
shelter  them  from  the  rmn.  The  rod  being  thus  disposed 
in  little  heaps,  the  skin  upwards,  they  wait  for  the  first  fine 
day  to  spread  them  again  on  the  gravel,  first  with  the  skin 
uppermost,  and  at  noon  they  turn  them.  When  they 
have  been  thus  exposed,  a  second  time,  to  the  rays  of  the 
sun  they  are  again  heaped  up,  fifteen  or  twenty  in  a  heap, 
and  left  till  the  next  fine  day,  when  they  once  more  spread 
them  on  the  gravel.  If  after  this  they  find  tlie  fish  tho- 
roughly drj',  uiey  place  the  small  ones  in  sharp  round  pitiBS 
like  pigeon  houses,  the  middle  azed  in  heaps  of  an  hundred 
weight,  and  the  large  ones  in  smaller  parcels.  The  former, 
when  they  have  undergone  a  fourth  sunning,  that  is,  wheA 
they  have  l^een  spread  upon  the  gravel  for  the  fourth  time, 
are  laid  up  in  round  piles ;  as  to  the  large  ones,  they  must 
be  spread  in  the  sun  five  or  six  times,  at  least,  before  they 
can  be  piled  up  like  the  others.  When  they  have  stood  so 
for  three  or  four  days,  the  fishermen  spread  them  all  at  once 
upon  the  gravel  in  the  sun,  and  then  proceed  to  a  new  pale ; 
iajring  the  largest  fish  for  the  groundwork,  the  middle  ased 
next,  and  the  smallest  at  top,  TOcause  the  larger  they  are,  the 
greater  pressure  is  requisite  to  squeeze  out  and  throw  off 
tne  moisture.  This  pile  is  left  standing  for  a  fortnight,  and 
then  the  cod  is  again  spread  in  the  sun,  afier  which  the  pile 
is  erected  once  more,  but  reversed,  so  that  what  was  at  the 
bottom  is  now  put  at  the  top.  This  pile  may  be  let  alone 
for  a  month,  alter  which  the  fish  is  once  more  exposed  td 
the  sun,  and  then  piled  up  for  the  last  time. 

When  all  this  is  done,  the  fishermen  make  choice  of  a 
fine  day  to  spread  out  the  fish,  only  an  arm  full  at  a  time, 
and  lay  them  on  the  gravel ;  they  examine  them  one  by  one, 
and  lay  apart  those  that  retain  any  moisture;  the  dry  ones 
are  piled  up,  and  the  moist  ones  arc  dried  again  in  the  sun, 
and  then  put  on  the  top  of  the  other  piles,  that  they  may  be 
at  hand  to  be  looked  after,  and  dried  again  if  they  should 
want  It.  To  conclude  the  whole  process,  just  before  they  are 
shipped,  they  spread  them  by  armsful  uj)on  the  gravel,  to  air 
and  dry  thciji  thoroughly. 

In  Arder  to  ship  this  Cod,  they  clean  out  the  hold  and  lay 
a  kind  of  floor,  either  of  stone  or  wood,  on  which  ihcy  place 
the  fish,  the  first  layer  with  the  flesh  uppermost,  and  all  the 
rest  with  the  skin  uppermost     They  do  not  fill  the  hold  from 
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one  end  to  the  other  irithout  mt^rruijlitm,  biit  raiik'  «*everai 
pilcii  tioth  to  keep  tire  r^imd  ami  Imd  apart,  aiul  Hieuise  to  dis- 
tmgui'ih  the  difleiTiit  ams  of  the  fislu  'I'hc  larrn^  mie«  lUiike 
the^munt!  work  of  the  i-ir^o,  the  middfe  sized  come  next, 
and  the  sniaH  one*;  are  laid  at  top  ;  they  tine  the  Ixiltoni  and 
sides  of  the  hohl  with  small  twigs  with  the  leaves  on,  but  dried 
first  for  Severn!  day.*.  The  Cod  !:»eing  thus  laid  up  hi  ihe 
hold  I  they  cover  it  with  sails,  and  never  meddle  with  it  triore, 
unlil  tiiey  unload  it  for  sale  in  Europe. 

OLxrrmiitm.  Slitlirj4j»  sahiug",  and  dninj^  the  tod,  are  thrf«?  dHtimt 
opera LJoii^,  ihe  bat  of  whicli  is  sometimeB  very  tedious  Hrjiltlifficult.  Tfie 
iim  is  st-ld  jin  seen  at  St,  Pierre,  and  ihe  want  «»f  sunsldtip  OtTastorui  tke 
loss  oi  thousands  of  ccmIj  fi'tik'li  rot  in  the  dampfcuiid  fb|^<^. 


»CCCCLKX. 
C0KV[^R&10K  OF  AnIMAL-HiDE3  OH  SkINS  f  M'O  L&ATU  ftft. 

This  process  is  what  Is  ^nerally  terioe<l  ^ranning.  It  is 
ftmnded  on  the  affinity  which  is  known  to  exist  between  thi* 
gelatinous  part  of  the  Hiie,  and  the  Tnn  or  astringent  prin- 
cipic  of  Oak  bark,  and  other  ve^taljle  substances. 

It  is  well  known  that  unlesiR  Hides  are  speedily  dried,  thej 
become  putrid,  and  couKequently  unfit  for  use.  But  even 
although  I  hey  be  successfully  dried,  tliey  are  still  unfit  \ot 
the  niunufaclure  of  shoes  and  other  necessary  articles ;  being 
pemieable  to  moisture,  and  liable  to  he  soon  destroyed  by 
irictiori.  (Consequently,  in  almost  every  country  wliere  ani- 
nml  hides  are  used  tr«r  purposes  of  convenience,  thev  are 
made  to  undergo  certain  mooLS  of  treatJiient,  which  render 
them  not  only  impermeable  to  water,  but  also  tougher,  and 
more  phahle,  so  as  to  be  easily  and  advanta^^usly  worked. 

The  combination  of  the  V\*gctable  Astnngent  principle, 

or  Tannin,  with  the  gelatine  (which  forms  almost  uie  whole 

of  the  Hide,)  changes  it  into  Leather,  which  is  a  substance 

totally  different  in  its  profiertie?*  to  the  Hide  in  the  raw  stat**, 

•  To  tan  a  tlide  then  is  to  saturate  it  with  Tannin. 

Previous  to  tlie  operation  of  I  anning,  the  raw  or  green 
Hides  must  undergo  the  process  of  washing  and  scouring, 
U>  free  them  from  foreign  matter,  and  to  remove  the  hair. 
Hides  are  first  put  to  steep  in  water,  either  pure  or  acidu- 
lated, to  clear  them  of  the  blood  and  tilth  they  may  have 
collected  in  the  slaughter4iouse.  They  are  left  to  soak  in 
die  water  for  some  lime ;  and  then  handled^  or  trod  upon 
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by  the  feet,  the  better  to  cleanse  them  of  all  impuri ties.  U 
the  hides  are  dry,  tbev  are  steeped  a  longer  lime,  sometitiies 
for  four  davfs  or  longer,  according  to  the  seas<jn  of  tlie  ytistTf 
and  care  is  taken  to  draw  them  out  once  a  day.  i*i  order  to 
stretch  them  on  a  wooden  horse  or  beam.  "J  hese  two  ope- 
rations are  repeated  till  the  skin  Incomes  raised  or  well  sof- 
tened.  A  running  stream  is  necessary  in  these  operations, 
eUe,  the  hides  cannot  fail  of  being  ill  prepared. 

When  the  hides  have  been  well  raised,  and  softtred,  tliey 
are  next  freed  from  the  hair,  by  the  apjilication  of  lime.  In 
all  tanneries,  pits  are  formed  having  their  sides  lined  \iith 
stone  or  brick,  in  which  lime  stone  in  slacke<l,  so  as  to  furnj 
milkoi  lime.  Of  these  there  are  three  kinds,  according  to 
the  strength  of  the  time.  The  hides  intended  to  be  scoured 
are  first  put  into  the  weakest  of  these  pits,  wherein  they 
are  allowed  to  remain,  until  the  liair  readily  yields  to  the 
touch. 

If  this  hquor  be  not  sufficiently  active,  the  hides  are  remo. 
vedtothe  next  in  gradation,  and  the  lime  they  have  for  soaking 
IS  longer  or  shorter,  in  pro|K>rtion  to  the  strength  of  the  lime, 
the  temperature  of  the  air»  and  the  nature  of  the  hides. 
Those  o{  sheep  require  to  remain  in  the  pi U  only  a  few  days. 
It  has  been  proposed  to  substitute /zV/z^  ti^aUr  in  place  of  the 
milk  of  lime.  But  though  the  lime  water  acts  at  first 
wilh  sufficient  strength,  its  action  is  not  sufficiently  perma- 
nent, and  in  order  to  succeed  in  clearing  the  hides,  it  is  ne- 
cessary to  renew  it  occasionally.  In  some  tanneries,  after 
the  hides  have  been  kept  in  the  pits  lor  a  short  time,  they 
are  piled  up  in  a  heap  on  the  ground  ;  in  which  slate  they  are 
suffered  to  remain  for  eight  days,  after  which  they  are  re- 
turned into  the  same  pits  from  whence  they  w^ere  taken,  and 
this  process  is  repeated  till  the  hair  can  be  easily  scraped  ofl^. 

Hides  may  also  be  cleansed,  by  subjecting  them  to  an  ioti- 

Sient  fermentation,  produced  by  souring  a  mixture  of  barley 
our  in  warm  water,  and  soakmg  the  hides  in  il,  till  they 
are  sufficiently  swelled  and  softened  to  admit  of  being 
cleared  from  the  hair.  In  each  tan  house  are  placed  several 
tubs  full  of  this  acid  hquor,  which  is  of  different  strengths 
in  proportion  as  it  is  soured.  In  those  containing  the  weak* 
est  liquor,  the  hides  are  first  soaked,  handled,  and  washed  ; 
and  after  two,  or  at  most,  three  of  these  operations,  they  are 
sufficiently  prepared  to  admit  of  being  freed  fVcim  Uje  hair* 
rf  more  eiisily  procured.  Rye* flour  may  be  substituted  for 
bBTley.  '  .^^^  ^  • 
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TUc  Calniuck  Tartars  ctnploy  sour  Milk  witfi  the  same 
view,  aiid  Pseiffer  proposes  liie  use  of  the  Acid  waler  ob- 
tained from  the  distillatitjn  of  Coal  and  Turf  It  indeed 
appears  sufficiently  ascertained,  that  all  the  vegetable  Acids, 
and  even  diluted  Sulphuric  Acid,  answer  equally  well  for  this 
purpose. 

In  some  tanneries,  they  cleanse  the  Hide«  by  throwing  salt 
over  the  or-e-half  of  the  skin,  and  doubling  the  other  half 
over  it ;  in  pn^iortiou  as  eacli  Hide  is  salted,  they  are  laid 
one  above  anotner,  and  the  whole  are  covered  with  «lraw  or 
flax ;  fernientaiion  soon  begins,  after  which  they  are  turned 
once  or  I  wice  daily,  until  they  are  found  to  bo  in  a  proper  state 
for  reinoving  the  Imir,  Ihey  mav  be  cleanswi,  however, 
much  in  the  same  manner,  witliout  the  e»iiployment  of  Salt, 
by  piling  thcin  up  on  a  hod  of  litter,  and  covering  them 
with  the  sanvc  nialerial  for  twenty-four  hours.  At  the  end 
of  this  peri^xl  they  are  turneti  over,  and  afterwards  examined 
twice  a  day,  in  order  to  ascertain  when  the  hair  may  be  rea- 
dily removed, 

In  some  tanneries  the  hides  are  buried  in  dung»  while  in 
others,  they  are  simply  exposed  in  a  close  apartotent,  termed 
a  5moAr /wH*c,  heated  by  means  of  a  Ian  tire,  which  gives 
out  smoke  without  Hame.  The  liidci  are  suspended  on  long 
poles  yilaced  across  these  apartments,  which  are  heated  very 
considerably. 

Ail  die  methf>ds  in  which  fermentation  is  employed,  are 
termed  hfatifjg'  prot'esj^es,  lu  whatever  maimer  this  opera^ 
tion  has  been  conducted,  as  smni  as  the  hair  is  in  a  fit  srate 
to  be  removeil,  it  is  scraped  off,  on  the  wooden  horse,  by 
means  of  a  blunt  knife,  or  by  a  whct-stone.  This  operation 
is  not  only  intended  to  remove  the  hair,  but  likewise  the 
Scarf-hkin  or  Epidermis,  which  is  of  a  very  different  nature 
from  thai  of  the  true  skin.  It  is  insoluble  in  Water,  and 
Alcohjl;  is  soluble  in  Acids,  but  not  susceplible  of  combi- 
natitm  with  Tan,  so  that  when  left  on  the  hide  tlie  Tan  can 
only  [icnetrate  through  the  under  side,  by  which  means  the 
process  of  'I'anniug  is  rendered  extremely  tedious. 

I'liere  are  many  vegetable  substances  which  possess  the 
tanning  principle,  or  Tannin  ;  but  tliose  wliich  possess  most, 
are  the  (_)ak,  Alder^  Willow,  and  Peruvian  Barks,  also  the 
Gallnut.  The  Peruvian  Bark,  from  its  scarcity  and  high 
price,  is  only  used  in  Medicine.  As  Oak  Bark  possesses 
more  Tan  than  any  other  vegetable  substance,  it  is  gene- 
rally used  for  Tanning.     This   Bark,  being  stripped  Trom 
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those  trees  which  arc  cut  down  in  the  Spring  of  the  year, 
is  dried  in  covered  heaps,  in  the  open  air.  It  is  then 
ffround  to  a  coarfe  powder  in  a  mill^  and  mixed  with  water 
in  the  Tanepits.  The  infuaon,  or  hquor,  which  is  of  a 
broMmish  Amber  colour,  is  caUed  ooze;  but  is,  property 
speaking,  a  solution  of  Tannin  and  other  vegetable  matters. 

I'he  Hides,  being  scoured,  raised,  and  softened,  are  first 
mbjected  to  the  action  of  weak  ooze  in  one  of  these  pita : 
here  they  reoiiun  for  sevond  weeks,  and  in  tlie  interim,  are 
ftequently  agitated,  or  handled.  From  tlience,  it  is  removed 
to  a  pit  containing  a  stronger  infusion,  where  it  remains  for 
•considerable  time ;  that  is^  until  it  has  absorbed  all  the  Tan. 
It  is  now  immersed  in  a  still  stronger  infusion,  and  so  op* 
When  the  Hide  has  attuned  the  colour  of  Cinnamon  Bark 
on  its  outside,  and  when  its  internal  parts  are  equally  brown 
when  cut  through  with  a  knife ;  it  has  received  its  lull  dose 
of  Tan,  and  is  converted  intoi  Leather.  But  if  a  white  or 
IBpr^'ish  streak  appear  in  the  centre  of  the  Hide  or  Skin,  it 
is  to  l)e  again  immersed  in  the  Tan-pit.  Calf-skins  require 
only  about  two  or  three  months  iicfore  the  process  of  tan- 
ning is  ^nished,  whereas  Ox-hides  are  not  perfectly  converted 
into  Leather,  for  6,  8  or  even  1 5  montli^ 

When  perfectly  tanned,  the  Hides  are  taken  out,  drained, 
pas^d  between  two  Iron  cylinders,  that  lliey  may  become 

C''  It,  and  are  then  hung  up  in  a  drying  house,  until  they 
me  perfectly  dry  by  exposure  to  tlie  air.  Y\\q  smaller 
Hides  now  undergo  the  operation  of  airryirifr^  which  renders 
them  pliant,  and  reduces  them  to  an  uniform  thickness.  This 
consists  in  cutting,  soaking,  paring,  s«couring,  stretching 
and  oiling.  The  Leather  is  then  olackened  by  a  a)mpo- 
sition  of  lani{>-biack,  oil,  and  tallow,  which  is  rubbed  hard 
into  the  fleshy  sidt\     It  is  now  fit  for  sale. 

Observntunix.  It  in  to  be  observej  that  leather  would  betaniied  much 
Rooner,  aiici  equally  well,  it'  tli'.*  Uin-pitu  were  made  xcithin  a  buildiiii;, 
5i»  as  to  be  secured  tVom  rai/i :  and  if  the  building  were  fiirtiished  with  flues 
or  steam  pipes,  no  as  to  keep  the  temperature  of  the  vats  constantly  at 
a  full  su'.nmer  heat.  Another  important  improvement  mi^ht  be  roade 
it)  tanning,  il  the  skin^  were  liinig  vcrtic.'diy  hi  the  pits,  so  that  the  tan- 
uiii|f  liquor  niight,  from  ihc  first  part  of  the  process,  touch  every  pait 
of  the  skin  eqtially. 
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Mlthod  of  Tamnikg  Leatuek 

By  the  Decoction  of  Barky  4-c. 

In  1804  8  patent  was  granted  for  an  improved  method  of 
tanning  Hides:  viz.  by  immersing  them  in  the  liquor  in 
which  Oak  Bark  had  been  boiled.  According  to  this  im- 
provement, the  Patentees  filled  a  boiler  of  Copper  (or  any 
other  metal  that  does  not  stain  or  colour  the  liquor)  half  full^ 
frith  ground  Bark,  and  poured  water  upon  it,  up  to  the  brim. 
The  whole  is  then  boiled  for  three  hours,  till  the  tannine 

iirinciple  is  completely  extracted.  The  liquor  is  then  8u£ 
ered  to  run  off  Dy  a  cock  into  pit5«  where  it  stands  to  cool. 
The  Hides  are  now  put  into  the  liquor,  aud  handled  fre- 
quently, by  taking  tncm  out  and  putting  them  in  again, 
because  the  liquor  is  too  powerful  for  thcui  to  remain  long 
at  a  time,  in  the  first  stages  of  tanning.  They  are  tiien  to 
be  removed  to  fresh  liquors,  from  time  to  time,  as  tlie  old  is 
weakened,  until  the  operation  is  complete,  liy  tliis  method 
a  greater  quantity  of  the  tanning  principle  is  collected  into 
a  small  compass;  less  Bark  is  consumed;  and  there  is  a 
great  saving  of  labour. 

If  Leather  is  required  with  a  whiter  colour  or  bloom,  a 
small  quantity  of  the  dust  of  Bark  is  mixed  with  the  liquor. 
By  this  method.  Hides  that  have  been  shaved  in  the  baits 
may  be  better  tanned  in  two  or  three  wee!:s,  and  skins  in 
ten  or  twelve  days,  than  in  the  one  case  in  nine  months ; 
and  in  the  other  in  six  months  by  the  usual  process. 

Ohservatinns,  Here,  the  great  advantage  is  that  derived  from  ex- 
tracting the  tanning  principle,  by  means  of  bioiling ;  as  busiiteM  to  any 
extent  may  be  carriea  on  with  about  one-tenth  part  of  the  capital  em- 
ployed on  the  ohl  plan. 

Besides  bark,  the  patentees  make  use  of  oak  chips,  and  oak  saw-dust : 
they  have  succeeded  with  the  common  heath  or  heather ;  and  (hey  find 
that  the  bark  of  most  trees  that  produce  hard  wood  has  a  tanning  prin- 
ciple in  them ;  but  above  all,  they  recommend  the  young  shoots  firooi 
the  roots  of  oak%  and  the  superfluous  twigs  or  branchy  that  nuiy  be 
lopt  ofi*,  so  as  not  to  injure  the  trees.  These  when  cut  in  proper  season, 
may  be  chopped  and  ground,  and  boiled  with  bark,  and  will  produce  a 
stronger  tanning  liejuor  than  bark  from  the  trunks  t)f  trees  (!iat  have  a 
thick  rind,  which  cannot  Im?  R<*para ted* from  the  bark. 

By  another  patent  in  1819,  the  art  of  tannii.*:  I>y  aecoction  is  still 
further  improved.  This  patentee  has  proved  tliat'lhe  trunk,  roots, 
limbs,  branches,  and  leaves  of  the  oak,  whether  tree,  poilard,  coppice, 
or  underwood,  possess  tanning  properties  in  a  sufTicieTit  quantity  to  be 
employed  with  advantage  for  tunning,  by  reducing  them  to  chips  or 
sav^dust,  and  then  boiling  and  u&ing  Oiem  in  the  following  way  ? 
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To  tan  cair,  or  *ith*'r  ihin  ftkiiiw,  put  one  hundrifd  wiffglit  «r  tlic  Ifiiibi 
or  brauches,  cbnppetl  a*  above  mentioned,  hilo  a  copper  cotjUiriiiif 
about  sixty  gallon!*  of  watefjand  hnil,  lill  ibe  water  be  reduced  to  trom 
thii ty-Hve  iQ  turty  gaJloi)}; ;  draw  oH*  the  dccoctiou. 

No^v  add  Ie>  the  .^anie  IltiUj!  or  branches  forty  giMmia  of  water,  nnd 
aEf.iifi  boil  till  tbf  water  be  redueed  to  about  twenty-tlve  jipillunfl.  The 
liquor  lisus  prmkictd  Uy  the  second  bt^ilirig  U  used  as  a  weak  tM>a^,  in 
the  Jirfct  procfss  of  iuniiersing  the  calf-skuis,  after  they  come  frum  tJi« 
scuurhig  beam.  Thi*  decoclion  firsi  produced^  iji  theti  to  be  usett  rn  the 
fidme  way. 

To  tail  hidet,  take  one  hundred  w tight  of  the  Jimhd  or  branchep, 
three-c]uariers  of  a  hundred  weight  of  oak  MuwiUitt,  (the  sooijer  the 
tatter  i»  ust-d  after  bciiitj  made  the  L»etier),  and  one-quarter  of  a  humiml 
weight  ol  tlie  root,  bo'iJ  in  eighty  gidJons  of  water,  till  reduced  to  from 
fifty  to  *iity  golhms.  Draw  off  the  (lecoction,  and  put  it  a«dc  for  iwe. 
To  the  materials  left  in  the  copper  aild  sixty  gallons  of  water,  andagiUi 
boil,  lilt  reduced  to  from  thirty  to  thtrty*tive  gallons*  The  liquor  |iffi^ 
duced  by  this  second  boiling  is  to  be  empioyed  in  the  first  ^tafe  of  tail* 
nlng  hide4  after  ihej  come  from  the  beam  ;  and  afterwards  the  decoc- 
tion first  produced  \s  to  be  employed.  The  akiiis  aud  hides  having  un- 
derg^one  the  belbre-mentioned  prottsses,  add  ns  mu( h  oak-bark  or  taik- 
hquor,  or  both,  to  the  rei^pective  decoctions,  as  is  iiecei»arj  to  complete 
the  taimttig.  The  quantity  of  each  will  vary  accordrng  to  the  strength 
of  such  di.'coction5  ;  which  atrenglb  wilt  depend  ou  the  age  and  siJte  of 
Ibt  tree,  and  other  circmnslances. 


DCCCCLXXn. 


Co^vEasiD.s  ov  SiiEtr-sKiNs  into  Leatber. 


Sheep-skins  which  are  Uised  for   a  variety  of  purposes, 

such  as,  Gloves^  Book-coversj  &c.  and  whicli  when  dyed^ 
are  converted  into  mock- Morocco  Leather^  are  dressed  as 
follows : —Tliey  are  first  to  he  soaked  in  water  and  handled^ 
to  separate  all  impurities,  which  nmy  be  scraped  off  bj  % 
blunt  knire  on  a  beani.  They  are  then  to  be  hung  up  in 
a  cto^e  wann  room  to  putrefy.  This  putrefaction  loosens 
the  WchjI,  and  causes  the  exuiUition  of  an  oily  and  tUtny 
matter,  all  which  are  to  be  removed  by  the  knife.  The 
Skins  are  now  to  be  steeped  in  Mlik  of  LimCf  to  harden 
and  thicken ;  here  tliey  remain  for  a  motith  or  six  weeks, 
according  to. circumstances,  and  when  taken  out,  they  are  to 
be  smoothed  i»ii  the  fles^hy  side  by  a  sharp  knife.  They  are 
now  t<p  be  steeped  in  a  balh  of  bran  and  water,  where  they 
underpfo  a  partial  fermentiuiod,  and  IxK'onie  tliinner  iti  their 
8td>stancei 

The  Skins,  wliieli  are  nnw  calletl  Pelts  are  to  be  itnmer 
hed  ill  a  vHolution  oi'  \luni  and  cotnmon  Salt  in  water ;  in 
the  proportion  of  120  Skins  to  3  pounds  of  Ahtm  and  .^ 
pounds  of  Sah.       They  are    to  be  lauch  agitatt*d  in  this 
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compound  saline  bath,  in  orrfer  to  become  firm  and  trhif^lr. 
From  this  bath  they  are  to  be  removed  to  anollier,  ctimpi^wt 
of  bran  and  water,  wlicre  they  remain  until  quhc  pliant  by 
a  shght  fermentation.  Vu  give  iheir  upper  surfaces  a  gloss, 
they  are  to  Ik*  trodden  in  a  wooden  tun,  with  a  sohjtion  of 
yolks  of  eggs  in  water,  previously  well  beaten  up.  When 
ihis  solution  has  become  transparent,  it  is  a  proof  that  the 
skins  have  ab*orlK?d  the  glazing  matter.  The  pelt  may  now 
be  said  to  be  converted  into  Leather,  which  is  to  be  drained 
from  moisture,  hung  upon  hooks  in  a  warm  apartment  to  dry, 
and  smoothed  over  witn  warm  band-irons, 

ObsmaiiortJi,  To  prqjAre  sheep  Ieiilhinrf<»r  ?iii-ioiis  elej^ni  pur|Kiifii, 
bj  dTini^ ;  thr  tlcifis,  after  hfen  tHkeo  fmm  tht  l)me-t>ath,  are  to  be  jm» 
merfted  rn  a^iother,  Cf>fnpi»seci  of  dni;  and  pt^eon  dmig  diitsoKed  by  agita- 
tion in  wfltcr :  here  lliey  remniii  imiH  tht'  lime  is  «tf  pa  rated,  a!  id  until 
the  skins  have  attflijied  the  ptaie  of  gfifl  pliatU  pfff.  To  dye  this  pelt 
rettf  the  skins  are  to  (te  wH^hett  and  iiewed  into  ba^s,  and  stuffeKl  with 
clippini(8  and  shavings  of  leather,  or  any  other  convenient  substance. 
Mid  immersed  with  the  g'tain  side  ouhonrdM  in  a  bath  of  iitum  and  co- 
chineal of  the  ti*Tn|>eratiire  of  17(J*  or  180"  Fahr.  where  they  are  to  be 
agitated  until  they  ar^  aiifficiently  dyed.  Each  ha^  is  r]Ow  to  be  trant- 
ferred  to  a  «iimat"A  hath,  where  thi^y  receive  consistency  and  tenacity. 
From  this  bath  it  ts  customary  to  remote  the  skins,  and  to  plunge 
them  into  a  lafTrort  one,  to  improve  their  colour. 

To  dye  tbe^e  ski  nil  hiack,  the  washed  pelt  is  to  be  first  immeried  in 
the  (tumach  bath,  ainl  then  to  be  rubbed  over  on  the  grained  Hide,  by  ■ 
BtJtF  brush  dipf^ed  in  a  solution  of  acetate,  or  pyrolignite  of  iron. 

To  (E^ve  thew  skina  the  i^aio  and  polish  of  Morocco  leather,  they  are 
iirtt  oiled,  and  then  niblied  on  a  tiinn  txiard  b?  a  convei  piece  of  solid 
glus,  to  which  a  handle  it  attached.  The  leather  beinfc  now  rendered 
more  eompactf  is  rubfH'd  or  pressed  hard,  by  a  sharply  grooved  box* 
wood  inalrument»  nbaped  like  the  glass  one  just  described. 

Lamb  and  kid  f  kins  are  dresied,  tanned,  and  dyed  lu  aiimikr  manoer* 

DCCCCLXXin. 
MAKlTFACTlTaC   OF    EEAL    MoROCCO    LeATHBB. 

Goat  skins  are  to  be  cleansed,  have  their  hair  removed, 

and  to  be  limed  as  in  tht?  before  mentioned  processes.  They 
are  then  to  undergo  a  partial  fermentation  bv  a  bath  of  bran 
and  water,  and  afterwards  to  be  immersed  in  another  bath 
of  uhite  figs  and  wuter^  where  they  are  to  remain  for  five  or 
six  days.  It  is  now  necessary  to  dip  them  in  a  solution  of 
aalt  and  water,  to  fit  them  for  dyeing.  To  commiinicate  a 
r^d  colour,  the  Alum  and  Cochineal  Bath  is  to  be  used  as  for 
fibeep-skins ;  for  black.  Sumach,  and  Iron  liquor  as  before ; 
and  fox  yellow^  the  bath  is  to  l>e  composed  of  Aluin  and  the 
pomegranate  bark. 


BOS  TANNING. 

The  Tanning,  dressing,  and  graining  are  the  same  as  for 
dieep  skins. 

dcccclxx1v. 

Manufacture  ov  Russsia  Leather. 
Calf-skins  being  steeped  in  a  weak  bath  of  Carbonate  nf 
Potass  and  water,  are  well  cleaned  and  scraped,  to  have  the 
hsor  Sec.  removed.  They  are  now  immersed  m  another  bath, 
containing  dog  and  pigeons  dung  in  water.  Being  thus 
freed  from  the  ^  Alkali,  they  are  thrown  into  a  mixture  of 
Oatmeal  and  water,  to  undergo  a  slight  fermentation.  To 
tan  these  hides,  it  is  necessary  to  use  Birch  bark  instead  of 
Oak  bark ;  and  during  the  operation  they  are  to  be  frequently 
bandied  or  agitated.  When  tanned,  and  perfectly  dry,  ihej 
are  made  pliable  by  Oil  and  much  friction ;  they  are  then  to 
be  rubbed  over  gently  with  Birch  Tar^  which  gives  them 
that  agreeable  odour,  peculiar  to  this  kind  ot  Leather,  and 
which  secures  them  agcunst  the  attacks  of  moths  and  worms. 
This  odour,  the  leather  will  preserve  for  many  years;  and 
OB  aooount  of  it,  Rus^a  Leather  is  much  used  in  binding 
handsome  and  costly  books.  The  marks,  or  intersecting 
lines  on  this  Leather,  are  given  to  it  by  passing  over  its 
grained  surface,  a  heavy  iron  cylinder,  bound  round  by 
wires. 

ObtervatioKi,  To  dye  this  leather  of  a  black  colour,  it  is  to  be  nibbed 
cfwer,  after  taiming,  with  a  solution  of  acetate,  or  pyroligiiite  of  iron  :  to 
dye  it  red,  alum  and  Brazil  wood  are  used.  At  Astrakhan,  in  Tartary» 
another  kind  of  leather,  both  beautiful  and  durable,  is  manufactured 
from  deer  and  goat  skins.  They  are  cleaned  and  dressed  in  the  same 
manner  as  sheep  skins,  and  then  put  into  a  bath  of  bran  in  a  state  of 
fermentation  with  water,  for  three  days.  Each  skin  is  then  put  into  a 
wooden  tray,  where  being  spread  out,  it  receives  a  portion  of  a  liquor 
composed  of  Honey  and  water.  When  the  skin  has  combined  with  this 
liquid,  it  is  immersed  in  very  salt  brine  for  a  short  time,  and  is  then  dritd. 
To  dye  it  red,  it  is  to  be  made  up  in  bags,  and  dipped  in  a  bath  of  cochi- 
neal water,  and  an  alkaline  plant  found  in  the  deserts;  it  is  now  to  lie 
immersed  in  a  solution  of  Alum,  and  then  tanned  with  sumach.  To 
give  this  leather  a  brilliant  and  more  lasiifig  red,  it  is  dipped  in  an  infu- 
sion or  decoction  of  galls,  instead  of  sumach.  When  to  be  dyed  t/ellow, 
the  berries  of  buckthoni,  or  the  flowers  of  wild  camomile  are  used.  The 

Kaiiiing  of  this  leather  h  given  by  an  iron  instrument  of  great  weight, 
iving  a  number  of  biunt  points. 

DCCCCLXXV. 


Mrthoi)  or  Tanning  Fish  apt©  other  Nkts. 
The  following  nietlicHl  was  invented  by  a  ship-builder  at 
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Bridport.  He  puts  one  hundred  wdght  of  oak-branches 
and  one  hundrea  weight  of  spent  bark  from  any  tannery* 
into  one  hundred  gallons  of  water,  and  so  in  proportion,  far 
a  greater  or  less  quantity.  After  boiling  the  same  till  it 
be  reduced  to  about  eighty  gallons^  he  takes  the  branches 
and  spent  bark  from  the  copper^  by  means  of  any  convenient 
instrument,  and  then  immerses  as  many  nets,  sails,  or  other 
articles,  as  are  required,  iato  tb^  liquor  left  in  the  copper ; 
taking  care,  that  they  are  completely  covered.  He  ooils 
the  whole  together  for  about  thre^  hours,  then  removes  the 
fire,  and  suffers  the  liquor  to  ^t  cool :  after  which  he  re- 
moves the  nets,  sails,  or  other  aiticles^  from  the  furnace^  and 
hangs  them  ug  to  diy. 

DCCCCLXXVI. 

To  PUEIFY  SICK  Rooms,  &c. 
From  noxious  Vapours^  Exkalathmsj  and  all  Kinds  ofinfkcfai 

Air, 
Put  half  an  ounce  of  $nely  pqlverizqd  black  Oxide  of 
Manganese  into  a  saucer,  and  ppur  over  it  nearly  an  ounce 
of  Muriatic  Add :  filace  the  saucer  on- the  floor  of  the  infected 
abartment,  then  go  out  and  shut  the  door.  Abundance  of 
CJhJorine  Gas  will  now  be  disenga^cd^  which  combining  with 
the  infected  air,  will  completely  neutralize  it ;  and  thus 
the  anitagion  will  be  complete^  destroyed. 

Objtervations,  In  thU  useful  experiment,  the  muriadeacid,  ia:attapkiig 
the  oxide  of  manganese,  loeee  its  hy ^rcg^,-  and  is  thus  convertad  ioio 
chlorine.  TIm  hydrogen  combines  with  stoit;  of  the  Qxygen  of  the  oxIdTe^ 
an(l  these  two  substapccs  ar.e  converted  into  water. 

Muriatic  acid  with  red  oxide  of  lead  will  hare  a  shnilar  e<R«t.  Sufphui* 
burnt  witli  a  similar  intention^  has  thus  been  oenveitad*'  iiitt>  auk 
phurous  acid  gtm,  which  has  the  power  of;  oirercoroin|f  the  effectf:  of 
noxious  vapours :  but  in  manji  respecU  the  taae  of  dilonne  b  preferable. 
Lime  watjer  has  a  %'ery  poweiiul  effect  hi  absorbing  carboiac  acid  gas, 
and  nadoubt^  shallow  vessels  filled  with  it^i  mi^ht  be  of  greet  une  H)  ab- 
solving it,  in  workshops,  &c  where  oharcoaJisbumt.*  Newly pMparad 
charcoal  has  the  power  of  absorbing  variouH  kinds  df  noxious  giasei^  aud 
might  lie  used  with  considerable  advantage  for  the  purification  of  privies, 
if  small  pieces  of  it  are  strewed  upon  the  floor.  The  gases  wili  oe  oon- 
detiscd  in  the  cells  of  the  charcoal. 


•  It  is  to  be  feared  tliat  the  deleterious  elTects  of  this  gas  are  but  too 
much  felt  by  workmen  who  are  obIige<l,  on  account  of  the  n2ture  of  their 
trades,  to  bum  charcoal. 
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..CCCCLXXVfl. 

Mode  of  Disinfecting  Substanc&s 
Infected  fry  (he  Plague  or  otiur  contagious  DiseaseM. 

Chlorine  has  bren  successfully  used  for  this  purpose  in 
some  parts  of  Spain. 

Expose  4  ounces  of  meat  in  a  saucer,  until  it  becomes  iieiirlj 
putria :  suspend  bits  of  paper,  fur,  feathers,  cotton,  silk  and 
wool,  upon  nooks  fixed  m  an  horizontal  piece  of  wood  at- 
tached to  a  perpendicular  one, 
which  is  supported  by  a  pe- 
destal of  lead  :  cover  the  whole 
with  a  bel]  glass  fixed  in  the 
rim  of  a  piece  of  wood  on 
which  the  saucer  is  placed. 
The  ed^  of  the  rim  should 
be  puttied.  Fix  a  cork  very 
tight  in  the  tcm  aperture  of  the 
bell  j^lass,  and  let  the  whole 
rest  m  a  warm  room  for  a  fort- 
night On  withdrawing  the 
cork,  the  degree  of  putrefaction 
may  be  easily  ascertained. 
Wnen  sufficiently  impreg- 
nated, let  each  substance  be 
taken  out  in  succession,  and 
enveloped  in  a  sheet  of  paper 
folded  like  a  letter :  ana  sus- 
pended on  a  hook  in  another  bell  glass,  under  which  mate- 
rials for  producing  Chlorine  are  placed  in  a  saucer,  or  cup. 
These  materials  are  Muriatic  Acid  poured  over  red  Oxide  of 
Lead,  or  pulverized  Oxide  of  Manganese.  In  a  short  time 
the  putria  odour  will  be  dispersed,  and  the  papers,  which 
are  intended  to  imitate  letters  supposed  to  be  infected,  will 
smell  only  of  Chlorine. 

Observation.  Kach  letter  should  have  three  or  four  parallel  incisions 
made  in  it  with  a  sharp  knife,  to  admit  the  disenfecting  gas  more 
readily.     Above  is  a  figure  of  the  apparatus. 

dcccclxxviii, 

Simple  Method  of  preserving  Fruit. 
The  following  simple  methcxl  of  effecting  this  desirable 
object  was  first  successfulv  prp'Mised  by   Mr.  Saddingrton. 
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The  fruit,  beln^  picked  clean,  and  not  too  ripe,  is  to  be 
put  intn  common  bottles,  which  must  be  filled  quite  full, 
Thej-e  bfjttles,  having  corks  stuck  lightly  in  them,  are  to 
be  placed  iipri|^hl  in  a  pau  of  Water,  which  is  to  be  heated 
gradually  to  160*^  or  VnV^  Fahrenheit;  or  until  the  water 
ieefs  hot  to  the  finger,  but  not  "-o  hot  as  to  scald.  Ttiis  degree 
of  heat  is  to  be  kept  up  for  half  an  hour,  and  then  the  bottles 
being  taken  out,  one  by  one,  ihey  are  to  be  filled  up  to  within 
an  inch  of  the  cork  with  boilhig  water,  the  cork  titled  very 
close  and  light,  and  the  bottle  laid  on  ita  side  that  the  cork 
may  be  kept  moist.  To  prevent  fermentation  and  mould, 
the  bottles  are  to  be  turned  once  or  twice  a  week  for  the 
first  month  or  two,  and  once  or  twice  a  month,  afterwards. 

Obttruaiitms.  Fruit  trectCeil  in  this  waj,  will  kcrp  Jbr  two  ytiri  nr 
more.  When  iiietl,  some  of  the  H<|iior  firat  pnure*!  oflf;  serrei  to  put  into 
pies,  Sec  iii«trafl  of  water,  and  the  remaimler  being  boiled  yp  with  ii 
\lu\e  su^ar,  will  make  a  rich  and  a^ret^able  sjnip. 

The  (mil  o«t;ht  not  to  be  cracked  hj  the  heat.  Some  trials  were 
mede  liy  keefiinjf  the  bottle*  in  a  heat  of  I9tf  for  three  quarter*  of  «» 
hour,  but  the  fruit  wna  reduceil  to  riearly  a  pulp. 

Samples  of  apricots,  gooseberries,  cunrant^^  raspberries,  cherriei, 
plumlji,  Orlean-jHumtis,  egg  plumli«,  damsons,  Siberian  crabs,  green 
gage*,  Hnd  rhidiarb,  in  great  iierrectioii^  were  presented  to  the  Society 
of  Arts  by  Mr.  Saddlngton.  Jn  the  fu miner  of^  1607,  it  cost  about  it 
9ir.  exclusive  of  the  charge  of  Ixittlei  and  corts,  to  preserre  95  bottles 
of  fruit,  which  were  worth  in  the  winter  at  least  one  Ahilhng  each  ;  to 
tliftt  there  was  a  clear  gain  of  200  per  cent* 

DCCCCLrXlX. 

PRRSKRVArroM  OF  Fhuit  in  Carbonic  Acid  Gas. 
This  important  discovery  was  made  by  M.  DumonL 
He  placed  varioot  kiuds  of  ripe  fruit  in  glass  vessels,  filled 
with  Carbonic  Acid  Gas^  obtained  from  Carbonate'of  Lime 
hy  Sulphuric  Acid,  and  neither  the  colour  nor  taste  af 
t!ie  Cherries  was  altered  at  the  end  of  fifteen  days;  al  the 
end  of  six  weeks,  they  were  in  the  same  state,  and  had  a 
peculiar  but  pleasant  odour  as  if  they  had  been  preserved 
in  brandy. 

DCCCCLXXX« 
PfiESERVATtOM  OF  GrAFEE. 

In  a  cask  or  barrel,  having  its  crevices  well  closed  to  pre- 
vent access  of  the  externa!  air,  place  a  layer  of  bran,  which 
has  l3oen  we!!  dried  in  an  oven ;  upon  this  place  a  layer  of 
buncht's  of  Grapes,  well  cleaned,  and  gathered  in  the  after- 
noon of  a  dry  day,  before  they  are  perfectly  ripe ;  proceed 
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then  with  aherimte  IbjeM  df  bran  «nd  Grapes  till  ittt  barrel 
is  full,  taking  care  that  fhe  Grapes  do  Hot  tcmch  eadi  other, 
and  to  let  the  last  layer  be  of  bran ;  then  close  the  barrel 
so  that  the  air  may  nc>t  be  able  to  penetrate.  Graj^es  thus 
packed  will  keen  for  a  twelvetiiontli.  To  restore  their  firesh- 
ness,  cut  the  ena  of  eaeh  bunch  and  put  that  of  white  Gn^ 
into  white  wine,  and  that  of  black  Grapes  into  red  wine, 
as  flowers  are  put  into  water  to  keep  them  fresh. 

ObHrvaiiona.  It  if  customary  \m  France  to  pack  grapes  for  the  Loo- 
don  RiHrkets  in  snu^dusf.  If  the  precaulion  or  drying  the  saw-dutt  by 
a  geiitle  heat,  before  use,  be  had  recoitrsie  to,  this  expedient  may  ai»- 
wer  Tery  well ;  but  if  ttiis  ia  not  done,  aad  if  the  wood  baa  been  cut 
freib,  tbe  turpattine,  and  other  pdours  of  the  wood  cannot  fail  to  Injure 
the  fruit.     Oak  saw  dust  will  answer  best. 

dcccclxxxi. 
Preservation  of  Flowers,  foe  Distillation. 

Rub  three  pounds  of  Rose-leaves  for  two  or  three  minutes 
with  a  pound  of  common  Salt.  The  flowers  being  bruised 
by  the  friction  of  the  grains  of  Salt,  form  a  paste  which  is 
to  be  put  into  an  earthen  jar,  or  into  a  water-tight  barrel. 
The  same  process  is  to  be  repeated!  until  the  vessel  is  filled, 
so  that  all  the  Roses  may  be  equally  salted.  The  vessel  is 
then  to  be  shut  up  and  kept  in  a  cool  place  until  wanted. 

For  distillation,  this  aromutic  paste  is,  at  any  season,  Xo 
be  put  into  the  lH)dy  of  tiie  still  M'ith  twice  its  weight  of 
Water ;  and  when  heat  is  applied,  the  Oil,  or  essential 
Water  is  to  be  obtained  in  the  common  way.  Both  the  Oil 
and  Water,  are  in  this  way  produced  in  greater  quantity, 
than  by  using  the  leaves  without  the  Salt :  besides,  the  pre- 
served paste  will  keep  its  flavour  and  strength  unimpaired  for 
several  years. 

Observations.  Other  flowers  capable  of  aflbrding  essential  oils  mnj 
alao be  treatedin  the  above  mentioned  way,  with  economy  and  advantage; 
as  there  is  thereby  no  occasion  to  carry  on  a  hurried  process  in  the  heat 
of  summer,  when  these  are  in  perfection. 

It  appears,  that  in  general,  the  usefulness  of  applying  common  fait  to 
preserve  those  vcifetibles  which  are  brought  from  a  distance  for  llie  u*e 
of  apothecaries  or  perfumers,  has  not  been  sufficiently  appreciated.  A 
French  chemist,  M.  Rouclle  perfumed  his  laboraiory  during  the  whole 
of  his  course  of  cliemiNtry,  in  the  winter  of  1775,  by  distilling  the  ^o^ci 
lie  had  suited  in  tbe  June  precetiing. 

DCCCCLXXXI  I. 

To  RECOVER  Hay  and  Corn  from  Mildkw,  &c. 
The  late  Arthur  Young  discovered,  that  Hay  damagoJ 
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by  rain  amJ  4tmpni?ft«^  may  be  recoveretl  by  the  use  of  oom^ 
mon  Salt.  The  Silt  is  to  be  used  in  the  proportion  of  one 
peck  to  a  load  of  Hay,  and  is  to  be  strewed  upon  the  Hay, 
in  layers,  as  it  is  re-packed  from  the  putrid  alack.  This 
mode  of  treatment  will  have  a  great  effect  in  sweetening  and 
fresbeniog  tiie  Hay,  however  bad  it  may  be,  even  thougli  k 
be  quite  black  ;  and  it  has  been  repeatedly  proved,  that 
Horses  and  horned  Cattle  will  ^ri!edily  eat  darnagtd  limy 
Boltedy   which  \\ithout  this  addition,  I  hey  will  not  touch. 

ObservaiitmM,  Dr.  Carfwri^ht  rJintovrrcH  ilmt  a  ffkJuliori  &f  tomnwjin 
imlt,  flprinkkd  on  corn  fttfecred  wtih  tIi^!de^^,  camplfiely  removes  the 
diseate.  In  the  year  ISlti,  he  %vtm  etigari?*!  in  a  (i«rL»4  of  exjierimeiiti  to 
aaceruiri  ihe  minimum  of  salt  Ihat  would  h^  rL^<]iiirc<i  to  destroy  vege- 
tation  in  cert&in  wce4x,  a**  coUHfiKit,  bimlwetH!,  ide  common  ihisitlei  &c* 
The  «alt,  il  was  fomid,  had  Vk-ry  little  el^lct  on  \\\^vd»  or  othtr  vegietableii 
when  they  had  arrived  at  that  sla*;e  in  which  tbi  y  c*uise  to  lie  succu- 
lenti  and  are  hecuming^  tiOruut ;  hot  ax  nooi]  an  the  ffjin  waslied  the  «a)t 
dowrtto  their  roots,  (if  in  siilBcieiit  quitntHy,)  they  ian^^ubhud  and  died. 
Happening  to  have  tome  whe^t  at  th*;  tiine,  that  was  mildewed,  he 
rea*one«l  tnuR :  *'The  miJdew  ii  knoK^n  to  be  a  fnTi;;n^,  wJhtw  roois 
biing^  ill  the  fitraw  of  the  corn^  uaimot,  therefore,  b#  renr  deep  ;  if  I 
ifprmkle  the  corn  with  «i  soIutJoti  of  salt^  why  jjliould  not  the  tungi  lan^ 
^uisb  and  die^  as  well  aa  vvemis  when  properly  ih}Sv.>.\  al  tht-lr  roota  with 
salt?**  Tile  experiment  wa«  tried,  and  the  rcsnlt  3uc)i  na  was  antici- 
pated, ami  without  nny  injury  to  the  wheat  ;  palt  having  no  injurious 
effect  oil  fibroufi  matter,  whether  Tegettible  or  atiittia).  The  eipenoc 
in  this  ciise  ceafet  to  be  to  otyect ;  i*T  fix  or  ei^ht  biishels  will  serve  on 
an  acre,  whidv  at  the  price  of  salt  ai^piien  to  aipricuJture,  will  be 
under  twenty  shillings  :  and  ihiit  will  be  more  than  repiid  by  the  tm- 
proToment  of  the  manure  arlshig  from  the  Jiitlttd  striiw.  Two  men,  one 
tfi  «{ire^.i|  and  the  other  to  ^npply  him  wtth  the  saJt  water,  will  get 
oTer  four  acres  in  a  day*  The  operation  of  the  remedy  in  very  quick : 
in  lesa  than  eight  and  forty  hntirs,  evt^n  the  vestiges  of  the  disease  are 
hardlj  discernible.  Ita  efficacy  has  been  complfctcJj  verified  by  marc 
recent  eipentnents. 

DCCCCLXXXin. 

PuttincATioN  OF  RaI'S  Oil. 

The  following  sitnple  met  hod  of  rendering  Rape  Oil 
equal  to  Spermaceti  Oil  for  the  purpose  of  Illumination, 
was  iirst  practised  by  Mr,  Edwartl  Rf>che,  of  Cork,  who 
thux  describes  the  discovery:—"!  thouglit  I  should  ren- 
der the  public  very  great  service,  coukl  I,  by  some  mode, 
render  any  of  the  cheap  Oils  of  our  country  effectual  for 
the  service  oi'  the  Argand-lamp.  Many  persons  in  Eng- 
Imd  t4)ld  me,  that  our  Oila  wereuf  too  gelatinous  and  vis- 
OOlls  .1  !»flturc  to  be  drawn  up  in  (lie  capillary  tubes  of  the 
iOCton  wick.  I  therefore  pciveived,  the  first  tiling  I  had  to 
efRpct  wa%  to  deprive  them>  as  much  as  pistfiible,  of  those 
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two  bad  qualities.     I  entered  into  a  variety  of  Experimentii 
«ome  of  tnem  long  and  tedious,  which  I  aliall  not   take  up  j 
time  by  enumerating. 

"  1  began  by  washing  the  Oil  with  spring-water  ;    wbicb  1 
is  effected  by  agitating  the  Oil  violently,  with  a  sixth  part 
of  the  Water.     This  separates  the  particles*  of  the  Oil,  and 
mixes  those  of  the  Water  intiraately  with  them.     After  thil  | 
operation,  it  looks  like  the  yolks  ot  eggs  beat  up.— In  kn 
than  forty-eight  hours  they  separate  completely,    the  Oil 
swimming  at  top,  the  water  with  all  feculent  and  extraneous  i 
particles  subsiding  to  the  bottom.     I   improved  very   much  j 
on  this,  by  substilnling  sea  Water  in  the   place  of  fresh 
Water,     1  tried  wheiher  fresh  Water  impregnated  with  Salt, 
might  not  do  as  well  as  sea  Water ;  but  found  the  light  not  | 
ao  bright^  and  of  a  reddish  eaft.     The  Oil   which  1  have 
washed  k  rape  Oil,  ibr  which  I  am  charged  4f.  4d.  a  gallon* 
I  have  now  oiade  use  of  it  constantly  for  two  months :  itgivei 
no  bad  smell,  and  when  burning  close  to  the  Spermaceti  Oil 
is  not  to  be  distingulshe<L 

**  By  the  process  of  washing,  the  Oil  does  not  lose  one  | 
hundredth  part.  The  Experiment  can  at  all  times  be 
made  in  a  glass  decani er.  I  purjiose  making  it  in  a  chum, 
with  a  cock  at  the  bottom,  the  Water  to  come  up  very  near 
to  the  cock,  by  which  all  the  Oil  can  be  drawn  off,  after  it 
has  deposited  its  impurities.^ 

DCCCCLXXXIV. 
PaEPAHATION   OF    SaUB-KrAUT. 

Every  Russian  family,  from  that  of  tt)e  boor  to  the  do*  { 
bleman,  lays  in  its  stock  of  cablmge  lo  make  Saur-Kraut| 
about  the  month  of  (Jctober,  before  the  setting  in  of  the 
winter  frost.  It  is  prepared  in  the  following  manner: — Vhey 
take  a  large  strong  wot^den  vessel,  or  cask,  with  which  every 
family  is  furnished,  resembling  the  salt-beef  cask  of  the 
Scotch  farmers,  and  capable  of  containing  as  much  as  it  suf- 
ficient for  the  winter's  consumption  of  the  family.  They 
then  giadually  break  down  or  chop  tlie  cabbage,  (depriveti 
entirely  of  the  Itxjse  outside  green  leaves,)  into  very  small 
pieces,  beginning  with  one  or  two  cabbages  at  the  bi>ttom  of 
the  cask,  and  adding  others  at  intervals,  pressing  and  rub- 
bing them  by  means  of  a  wof^den  spade,  against  the  sides 
of  the  cask,  until  the  vessel  is  nearly  full.  They  then  place 
a  heavy  weiglit  upon  the  top  of  it,  and  allow  it  to  stand  near 
to  the  peach  stove,  or  any  other  warm  place,  for  four  or  five 
days.     By  tlijs  tiuK"  it  will  have  undergone  fermentation,  and 
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br  reftdy  for  use.  Whilst  the  cabbogtr  is  passing  through  the 
process  of  fcrmentadorlj  a  very  disagreealKy  fetid,  acid  smell 
ts  exhaled  from  it;  and  this  is  strongly  perceptible  to  the 
olfactory  nerves  of  a  person  passing  near  the  house,  in 
which  the  preparation  of  the  Saur-Kraut  is  going  on,  They 
now  remove  tlie  cask  to  a  cool  situation,  ana  keep  it  always 
covered  up*  Aniseeds,  which  are  strewed  among  the  layers 
of  the  cabiiage  during  its  preparation,  communicate  a  pecu- 
liar flavour  to  the  Saur-Kraut  at  an  after  period. 

In  Uie  boiling  of  the  Saur-Kraut,  and  nreparation  of  it 
for  the  lable^  two  hours  are  the  least  period  which  they  al. 
low  it  to  be  on  the  fire.  It  forms  an  excellent,  mjtritioui> 
and  antiscorbutic  footl  for  winter  use.  For  the  greater  part 
of  the  year^  this  article,  in  one  form  or  another,  supplies  a 
daily  dish  to  the  table  of  the  Russian  peasant.  It  may  be 
made  use  of  as  a  separate  dish  by  itself^  made  into  soupi 
or  it  may  be  eaien  witli  boded  anitnal  food, 

0CCCCLXXXV. 

MuTHOB  or  PassERvtKG  Ykast, 

Set  a  quantity  of  strong  beer  or  whisky  barm  (Yeflat)  to 
settle^  closely  covered,  that  the  spirit  may  not  evaporate. 
In  the  meati  time  have  ready  as  many  small  hair  sieves  as 
will  hold  tl>e  thick  barm  ;  smalt  vessels  are  meutioned,  be- 
cause, dividing  the  Yeast  into  small  quantities,  conduces  to 
its  preservation.  Lay  over  each  sieve  a  piece  of  coArsc  flan- 
nc]»  that  may  reaiih  tlie  bottom,  and  leave  at  least  eight 
inches  over  the  rim.  Pour  oif  the  thin  liquor,  and  set  it  to 
subside,  as  the  grounds  will  do  for  immediate  baking  or 
brewing  if  covered  up  a  few  hours.  Fill  the  ^eves  with  the 
thick  barm,  and  cover  them  up  for  two  hours :  then  gather 
the  flannel  edges  as  a  bag,  and  tie  them  hrmly  with  twine. 
Lay  each  bag  upon  several  folds  of  ciiarse  Ituen,  changing 
these  folds  e¥ery  half  hour,  till  they  imbibe  no  more  moist- 
ure ;  then  cover  each  bag  with  another  piece  of  flannei» 
changing  it  If  it  becomes  damp,  and  hang  theiB  in  a  cool 
airy  place. 

OAfr^^MlMHi*  Remember  that  th«  yeast  ahoiild  b#  i trained  Ijefof*  it 
h  put  to  settle,  and  that  while  the  Ikntiel  bagt  are  leid  upon  the  folds 
oi  Jiiien,  Lbcy  mna  be  covered  with  a  thick  clotli*  When  the  jeast  is 
wanted  for  un4;,  prepare  a  strong;  infutioii  of  malt,  to  a  gallon  of  whirh 
sdd  a  piece  t»f  dried  barm,  about  the  bizc  of  a  goose's  egg ;  indeed,  the 
proportion  tim$t  depend  on  lU  quality,  which  experience  only  ciin  a«- 
dirtaiiK  The  malt  infusiofi  mint  be  atrntist  milk^wnrm  when  ttrt  ye««t 
ia  crumbled  into  it ;  tor  two  hmirs  it  will  froth  hij^h,  and  b«ktf  two 
bujihelf  nf  flour  inro  well-fertnented  bread,     A  decocnon  of  greett  peaic, 
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or  nf  ripened  drj  pease,  wiih  at  much  iugar  aa  will  sweeten  it^  niftke* 
fairer  bread  than  tm  malt  mftision ;  but  it  will  take  a  larger  quautitj 
of  dried  yeast  to  produce  fermentation. 

Tt  was  cuatomary,  some  years  ago,  to  reduce  porter  yeaat  to  drynest, 
and  in  that  state,  it  was  carried  to  the  West  lodien,  where  it  wai 
brought  by  means  of  water  to  its  original  state,  and  then  employed  as 
a  ferment. 

DCCCCLXXXVI. 

To  aiSTORK  AND  IMPEOVE  MtlSTY  Fl*OUR* 

This  very  important  discovery  was  made  by  E,  Davy, 
Eiq^of  the  Cork  Institution.  He  found  that  the  Carbonate 
of  Magnessia  in  small  quantity,  had  the  property  of  restor- 
ing to  its  primitive  state,  Flour  which  has  a  musty  smell  and 
taste  from  dampness  and  other  causes. 

One  pound  of  the  Carbonate  of  Magnessia  is  to  be  well 
comhioed  with  two  hundred  and  fifty  pounds  of  Musty 
Flour ;  that  is,  in  the  minor  proportion  of  thirty  grains  oi 
the  Carbonate,  to  one  pound  of  flour.  It  is  to  l)e  leavened 
and  baked  in  tlie  usual  way  of  making  Bread,  The  loaves 
will  be  found  to  rise  well  in  the  oven^  to  be  more  light  and 
spongy,  and  also  whiter  than  bread  in  the  common  way.  It 
wiO  liKewise  have  an  excellent  taste  and  will  keep  welL 

Observation,  The  use  of  magnesia  m  bread  making  is  well  worthy 
the  attcniioti  of  the  public :  for  if  it  improves  musty  flour,  how  much 
mujt  it  improve  bread  in  general  ? — As  to  bakers,  they  may  be  deterred 
from  its  use  by  the  general  legisilativt?  |>rohi'bition  of  drugs  in  ttfead- 
making  ;  but  ikrmersj  ajid  famUies  hi  the  country,  who  malEe  their  awn 
bread,  will  no  doubt  be  glad  to  adojit  so  cheap  a  procefts  of  improvhig 
their  flour  as  the  above.  The  use  of  ma^esia  in  hread,  independent 
of  its  improving  qualities,  is  us  much  superior  to  tbat  of  alum  as  Oftc 
•ubtiance  can  be  to  another. 


dcccclxxxvii. 
Methods  for  preventing  the  Decay  of  Wood, 

The  following  is  extracted  from  a  paper  read  by  Dr 
Parry  of  Bath  before  the  Society  of  Arts. 

It  appears  that  the  contact  of  Water  and  Air  are  the 
chief  cause*  of  the  decay  of  Wood.  If,  therefore,  any 
means  can  be  devised,  by  which  the  access  of  moisture  ana 
Air  can  be  prevented^  the  Wood  is  so  far  secure  against 
decay.  This  principle  may  be  illustrated  by  supposing  a 
cylinder  of  dry  Wood  to  be  placed  in  a  glass  tube  or  case, 
which  it  exactly  fills,  and  the  two  ends  of  which  are,  as  it 
is  called  J  hermetically  sealed,  or  entirely  closed.  Who  wiU 
doubt  that  such  a  piece  of  Wood  might  remain  in  the  open 
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Air  *  thousand  years  urn  l^aiigeti  ?  Or  let  us  Uke  a  still 
more  apposite  illustration  of  lliis  fact ;  that  of  Amber,  a 
native  Bitumen,  or  Kesin,  io  which  a  variety  of  small  fiies, 
filaments  of  vegetableii,  and  others  of  the  most  fragile  sub- 
stanceij  are  itfen  inil>cdded)  having  been  preserved  fmm  de- 
cay much  longer  probably  than  a  Uiousand  years,  and  with 
no  apparent  tendency  to  change  for  ten  times  that  period, 

Tu  exclude  air  and  moisltirc,  various  expedients  have 
been  employed,  of  which  the  most  common  is  covering  the 
surface  with  paint ;  which  is  Oil  mixed  with  some  substance 
capable  of  giving  it  die  colour  wliich  we  desire.  It  is  well 
known  tliat  several  of  the  Oils,  as  those  of  Linseeti,  Hemp- 
seed,  kc.  become  dry  when  thinly  spread  on  any  hard  Bub- 
stance.  The  drying  quality  is  mucli  assisted  by  being  pre- 
viously boiled  with  certain  metallic  Oxides,  more  especi- 
ally that  of  Lead,  or  Litharge.  The  crust  so  formed  is  with 
dimculty  penetrated  by  moisture  or  air.  For  this  purpose 
also,  drying  Oil  is  spread  on  Silk  or  Linen,  in  the  manufac- 
fure  of  Umbrellas,  &c. 

When  Faint  is  employed  within  doors,  it  is  customary  to 
add  to  the  Oil,  besides  the  colouring  matter,  some  e,s.«entlal 
Oil  of  Turpentine,  which  not  only  makes  it  dry  more  rea- 
dily, hut,  by  giving  it  greater  tenuity,  causes  it  to  How, 
more  freely  Aom  the  brush,  and  therefore  to  go  farther  in 
the  work.  For  the  same  purptises  it  forms  a  part  of  the 
Faint  used  on  Wood  and  Iron  work  in  the  open  air ;  but, 
most  improperly  :  for  on  rubbing  Wood  painted  white,  and 
long  exposed  to  the  weather,  the  white-lead  comes  off  in  a 
dry  powder  like  whiting;  as  if  the  vehicle  which  glued  it  to 
the  Wood  had  been  dt composed  and  lost,  leaving  only  the 
pigment  behind. 

The  composition,  which  experience  has  proved  to  be  the 
best  adapted  for  the  preservation  of  Wood  from  both  species 
of  decay,  {viz.  the  wet  and  dry  rot)  is  as  follows :  Mett  12 
ounces  of  Rosin  in  an  iron  pot  or  kettle :  when  melted,  add 
8  ounces  of  roll-brimstone,  and  just  when  both  are  in  a 
liquid  state,  jpour  in  3  gallons  of  train,  or  whae  Oil  Heat 
the  whole  slowly,  gradually  adding  4  ounces  of  Bees-wax 
cut  into  Rmall  bits,  frequently  stir  tlie  mixture,  and  as  soon 
as  the  solid  ingredients  are  dissolved,  add  as  much  Spanish 
brown,  or  red  or  yellow  Ochre,  or  any  other  colour  (first 
ground  fine  with  some  of  the  Oil)  a^  will  give  the  whole  a 
deep  shade.  It  will  now  be  fit  for  use, — Lay  on  this  Paint 
or  Varnish  as  hot  and  thin  as  possible ;  and  some  days  after 
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I  the  first  coat  becomes  dry»  give  a  tecond.  These  coaIm  will 
I  presence  planks,  Src.  for  ages.  What  remains  unused,  will 
I  Dccome  solid  on  cooling,  and  may  be  remehed  for  future 
I  occasions.  Dr.  Parry  lifted  some  of  ihiH  composition  oil 
I  Elm-paling;  which,  18  years  after,  was  as  sound  as  when 
I  fint  put  up. 

I      Obtfrmtiofu.     All  the  suhstancca  contained  in  thiftniizture  are  eapatle 

B  of  perfect  inci>rpK*riilion  with  eacli  each  other  hj  heat,  and  when  sepa- 

I  rately  exposed,  are  wfth  (i^at  difficulty  acted  on  by  water  or  air  in  any 

I  Ileal  which  occurs  in  our  climate.     They  should  be  applied  hot  with  • 

I  fommon  painter's  brush  on  tiie  wood  which  is  previously  very  dry,  90  ii 

I  to  sifikly  deeply  into  ks  pores ;  and  though  at  lirat  ihey  are  appapetitty 

I  somewhat  greasy  when  cold,  yet  after  »ome  days  they  make  a  tirtn  mr* 

I  Ijish,  whtcb  does  not  come  off  on  rubbing.     When  it  is  require*!  to  gift 

B  beauty  to  the  work,  colouring  matters  may  either  l>e  added  to  (be  mis* 

W  tyre»  or  afterwartb  applied  o?er  it  in  form  of  common  paint.      Two 

coata  of  the  composition  should  always  be  i^ren  ;  and  in  all  compouad 

machinery,  the  separate  parts  should  be  so  irarni»bed,  before   liiey  are 

put  together;  after  which  it  will  be  prudeTit  to  girc  a  third  coaCiiig  to 

the  joints,  or  to  any  other  part  which  is  peculiarly  exposed  tn  the  action 

of  moisture,  such  as  water-shoots,  flood-gales,  the  be<i.<  of  carta^  the 

tops  of  posts  and  raiJsf  and  ail  timber  whim  li  near  or  within  the  ground. 

Each  coat  should  be  dry  before  the  parts  are  Joined^  or  the  last  coat 

applied. 

This  composition  will  also  prevent  iron  and  other  metals  frotn  ntatrw- 
It  is  necessary  to  mention»  that  compositions  madi?  of  hot  OiJ  ihould 
for  the  sake  of  security  be  heated  in  oietaJLic  or  gluzed  earthen  vesaeU, 
In  the  open  air.  For,  whenever  oil  is  brought  to  the  boilin^f  point,  or 
SI2*  of  rabrenheil's  thcnnomeEer,  the  <rapour  immediately  cdtchea  Are, 
although  not  in  contact  with  any  flame  :  now  though  a  tower  degne  of 
temperature  than  that  of  boiling,  should  be  used  tn  this  process,  it  ii  not 
always  praeiicabie  either  exactly  to  regulate  the  heat,  or  to  prevent 
the  ovedlowiitg  of  the  material :  In  either  of  the!$e  cases,  were  the 
melting  performed  in  a  bouse^  the  ni08t  fatal  accidents  might  fbltow. 

When  wood  decays  under  c&vtr,  that  condition  b  usually  called  die 
dry-rot. 

It  aflfects  the  interior  doors^  shelres,  laths,  boards  which  subdivide  the 
kyeri  of  wine^  and  all  other  Wi^onl  work  in  certain  cellars;  beams  and 
rafters  which  support  the  roofs  of  close  passages ;  joints  lying  on  or  near 
the  earth  ;  the  wahn^cothig  of  large  rooms,  little  iiihabiteti,  in  old  and 
especially  single  houses ;  and  wood  in  rariotis  other  situations  of  a  tU 
mdar  kiiid,  which  need  not  be  partjcuiarized*  In  some  of  these  coset^ 
while  one  sample  or  portion  of  wood  shall  suffer  the  dry  rot,  another 
•pecimen  or  portion  shall  remain  unchanged.  In  other  instances,  wood 
of  various  kinds  and  qualities  has  been  successively  employed,  and  all 
baa  alike  suffered.  During  the  stages  of  change,  a  crop  of  mttcor  or 
mould,  and  very  frequently  of  fungi,  has  sprung  from  the  porous  maas; 
arid  the  de<:ay  is  alwaya  attended  by  a  wide-spreading  exhalation,  the 
odour  of  which  cannot  well  be  described,  but  which  is  sufficiently  known^ 
What  then  are  the  causes  of  this  destruction  ?  Precisely  the  same  as 
those  before  described;  though  their  action  if  differently  modified,  and 
loss  obvioiii  to  obscr%*atiorL    The  decay  is  prodiio^d  by  the  putre&cttve 
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fermentation  of  the  component  parts  of  the  wood  in  connection  iritli 
moisture,  without  which  wockI  cannot  putrefy*  The  term  dry-rot  if, 
therefore,  m  far  from  being  expreasire  of  the  real  fact,  that  decay  pro* 
cecfi^  nntler  theie  circiimitancef  more  qukkJy  than  m  the  open  air,  pre* 
ciBely  because  the  wo'wl  is  more  constitntly  mid  miiformly  wet:  just  ai 
the  lower  parts  of  posti  and  rails,  and  any  cavitici  Jn  ihnher  eiposed 
to  the  Wi-ather,  rot  sooner  tlian  thoie  parts  which  readily  and  speedily 
dry. 

Tbe  smell  which  we  pcrccire  on  t^o'tng  into  raulti  or  cellars  where 
lhi5  process  ii  going  on,  arises  pnrtly  from  the  eitricatiorj  of  certain 
gasei»  mingled  perhaps  with  some  volatite  oil  i  and  partly  from  tlia 
elQufia  of  those  vegetable  subMtances,  which  hare  already  been  said  la 
grow  on  it,-  and  whkh|  though  they  begin  merely  because  the  decay  ^ 
wood  if  their  proper  sod,  yet  afterwards,  tend  probably  to  the  more 
speedy  decomposition  of  the  wood  itielf.  They  cannot^  hnweyeri  witb 
more  propriety  be  aaid  to  be  the  cause  of  the  dry-rot,  than  the  white 
ckfTeri  which  appears  on  certain  lands  after  a  top-dres?iifig  of  coal* 
asht^,  can  be  said  to  have  produced  the  soil  on  which  it  flourished. 

The  dry-rotj  then^  is  a  more  or  iesit  rapid  decomposition  of  the  sub- 
stance of  the  wood»  from  moiifture  depaiited  on  it  by  condensation  ;  to 
the  action  of  which  moisture,  it  is  more  liable  in  certain  situations,  than 
in  others.  This  moisture,  too,  operatea  more  <|uickly  on  wood  which 
most  abounds  with  the  taciharine  orJh-mcnfihU  principki  of  the  sap* 

1 0  prevent  this  decomposition,  me  first  point  ti  to  choose  timber 
properly  fdled,*  and  well  dried. 

Next,  where  it  is  practicable,  a  current  of  air  should  be  frequently 
made  to  pns«  along  the  surface  uf  the  wood.  This  expedient  seemi  to 
hsTe  been  particularly  attended  to  by  the  ingenious  architects  of  our 
Gothic  churches,  who  are  said  with  thai  viem  to  hare  left  ranous 
openings  in  the  walls  between  the  two  roofs  of  those  edificies,  £u  ordef 
also  to  promote  evaporatien^  a  certain  degree  of  beat,  such  as  that  of 
air  heated  by  the  sun  or  £re,  should  if  possible,  be  from  time  to  time 
applied*  Cellars  themselFes  otight  to  have  some  communication  with 
the  outward  air  by  means  of  windows  and  shutter*,  or  trap*doors ;  and 
these  may  be  for  a  short  time  opened  in  proppr  weather,  so  as  to  ha?e 
a  draught  of  air«  Besides,  that  a  very  low  degree  of  temperature  is  not 
necessary  for  the  preservation  of  fermented  liquors,  (provided  that 
temperature  l>e  vfiZ/brm,)  h  evident  from  the  practicability  of  keeping 
wine  extrtmcly  well,  in  cellars  which  are  not  clamp. 

Lastly,  the  dry-rot  may  in  all  cases  be  Infallibly  prevented,  where  it  is 
firacticable  to  cover  the  surface  of  the  wood,  (prof)crly  dried,)  with  a 
Tarnish  which  ii  impenetrable  and  inde<:tructible  by  water.  With  t))is 
riew,  two  or  three  coats  aj  the  composition  hefore  described  should  he 
laid  on  the  dry  wood,  befnre  it  is  erected  or  put  together,  and  a  third 
or  fourth  afler  it  is  put  in  rts  place ;  aiid  proper  means  should  be  taken^ 
thoroughly  to  dry  each  auccessire  coat  of  varnisk  In  situations  of 
tjik  lindj  what  meant  of  prsiervaliou  are  nect&iary  mutl  be  employed 


•  It  haj  been  atsrrted.  that  if  an  oak,  or  any  other  tree,  which  It 
stripped  of  its  bark,  be  suffered  to  stand  two  or  three  years  before 
it  11  felled^  the  wood  will  hava  acquin><l  a  very  ^reat  degree  of  stren^pth 
and  durability. 
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atfird',  ai  M  secmi  icarcdy  passible  to  imew  tfaem  on  fixed  dmler^ 

with  any  chmnce  of  benefit.* 

Wood  is  often  destroyed  by  insecU  and  worrns,  and  ?arioui  meihodt 
hare  been  tried  to  rem  ore  tberti,  but  without  efiect*  One  of  the  bett 
methods  that  hare  been  in  use,  was  smearing  the  womi  over  with  oii 
of  tyrpetitiiie  \  but  thb,  from  iti  voiutUe  nature,  requires  a  fr^uont 
renewal. 

It  appears  that  tnost  ifii«ects  are  fond  of  sugar  and  mucilage  ;  whicli 
is  the  probable  reason,  why  that  wood  u  most  smhject  to  be  penetrated 
by  vi'ormSj,  which  u  J^^^^^  when  it  must  oBoumU  with  Map^  In  such 
cases,  it  might  ht  well  to  try  the  eflecta  of  washing  the  wood,  (previously 
to  the  use  of  the  ranibth,)  with  a  solution  of  arsenic  b  Iwt  water  ;  m  the 
proportion  of  lib*  to  10  gallons  ;  or  with  a  strong  decoctitin  of  colo- 
quintida  or  bitter  apple,  or  wliite  helltfbore  ;  after  which  the  wood 
must  be  completely  dried  before  the  application  of  the  vanitsh  in  the 
manner  before  directed*  All  tlit-se  pre[tartilion»  axe  eilreniely  cheap. 
aiitl  are  either  destructive  or  ofFeiisive  to  insectm  and  tberctore  will 
probably  be  an  effectual  defence  against  any  injury  from  tliAt  cause, 

DCCCCLXXXVUr. 

Pbesebvation  of  Wood  by  Chabcoal* 

The  following  mode  of  preventing  rottenness  in  Pales, 
WattT-sboots,  Sec.  is  recommended  by  Dr.  Parry  who  paid 
much  attention  to  this  important  sobject.     He  says  : 

*'  More  than  IJO  years  ago  this  subject  presented  itself  to  my 
mind,  on  seeing  some  Water- »)iiX>ts  >vhich  had  Ix^n  pitched 
and  pointed  iii  the  common  way,  taken  down  in  a  state  of 
complete  rollenness.  I  had  read  tliut  Ctiarcual  buried  io 
the  moist  earth,  had  come  down  to  us  perfectly  sf^und  from 
the  times  of  the  Romans ;  attd  that  post^  long  withstood  the 
same  moisture,  if  the  part  intended  to  he  put  mto  the  ground 
wm  charred  all  round  to  a  certain  depth.  Impressed  with 
these  facts^  I  determined  to  try  an  artiiicial  coal  of  Char- 
coal, and  when  new  Water-shoots  were  constructedj  1  strongly 
and  carefully  rubbed  them  with  a  coat  of  drying  oil,  which 
I  immediately  dredged  all  over  with  a  thick  layer  of  Char* 
coalj^ndy  powdered,  and  contained  in  a  musbn  bog.  After 
two  or  three  days^  when  the  Oil  was  thoroughly  dried,  and 
tirmly  retained  the  greatest  part  of  the  Charcoal,  1  brushed 
oiF  what  was  loose,  and  over  that  which  adliered,  I  applied 
a  coat  of  common  lead  coloured  paint,  and  a  few  days  afteri 


*  It  Is  laid  that  an  American  ship  lately  at  Cowes,  (bnilt  with  sprvee 
and  white  oalci  sixteen  years  ago,)  has  all  herorigfnal  timbers  and  (nanks 
itj  the  most  perfect  state  of  pfc-aenratioii  ;  owing  to  having  been,  white 
on  the  stocks,  filled  up  between  the  limben  witJi  salt,  and  whenerrr 
iht;  has  been  ojiened  for  etamination,  filled  up  again. 
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M  second.  The  whole  became  a  Urm  and  solid  crust ;  after 
which  the  shoots  were  put  in  their  places,  and  being  exajnin* 
•d  many  years  afterwards,  appeared  perfectly  sound/' 

OUervations.  Any  other  colour  would  probaWj  have  succeeded 
equally  well  with  that  whic^  I  employed.  I  do  not  tliink  that  lamp 
black,  which  ia  a  pure  sp^ies  of  charcaal^  would  have  answered  the 
purpose  or  formm^  a  thick  defeti^ire  coreriiiK  so  welt  as  the  grosser 
charcoal  which  I  used.  But  whatever  sort  or  charcoal  b  employed,  it 
ought  either  to  be  Jresh  mad*,  or  heated  ogmn  ia  dost  vesseli,  to  as  to 
txpei  the  water  which  it  greedily  attracts  from  the  air. 

It  18  to  be  observed  here,  that  the  practice  of  pitching  pales,  &c,  is 
both  incommodious,  and  iDefBcacious^  as  pitch  ia  so  liable  to  be  meited 
by  die  heat  of  the  iun. 

dcccclxxxix. 

Method  of  Seasoktng  Mahogany. 

This  method,  which  was  discovered  by  Mr.  Callender,  and 
for  which  he  was  rewarded  by  the  Society  of  Arts,  is  both 
simple  and  efiScacious. 

Having  provided  a  steam-ti^ht  wooden  box,  capable  of 
holding  conveniently  such  pieces  of  Mahogany  as  are  fit  for 
Chairs,  &c.  he  adapts  to  it  a  pipe  from  a  boiJer,  by  means 
of  which  he  fills  the  box  (afrt;r  the  Mahogany  has  been  put 
into  it,)  with  Sleam^  the  temperature  of  whieli  is  about 
equal  to  that  of  boiling  water.  The  time  required  tor  wood^ 
an  inch  and  a  half  thick,  is  about  two  hours;  and  pieces  of 
this  thickness  are  stated  to  become  sufficiently  dry  to  work, 
after  being  placed  in  a  warm  room  or  workshop  for  twenty- 
four  hours.  By  this  treattnent,  the  wood  is  something  im- 
proved in  its  general  colour ;  and  tliose  blemishesj  which  are 
technically  called  g^reen  veitis,  are  entirely  removed.  The 
eggs  J  or  farvse^j  also,  of  any  insect,  which  may  be  contained 
in  the  wood,  will  be  destroyed  by  the  heat  of  the  Steam. 

Oburtatiofu.  Two  very  important  advantages  are  said  to  result  from 
^|r.  Callender's  process.  Iti  ihe  firat  place,  a  considefobie  part  of  the 
capital^  which  b  vested  in  wood  lying  to  season  during  many  mouih^ 
tmiif  be  savtd  And  secondly,  as  none  of  the  amaU  wood,  from  two  to 
six  incbea  thick,  is  ever  seasoned,  according  to  the  usual  course  of  trade, 
cbairif,  baljuatrades^  and  similar  articles,  which  are  usually  made  of 
cuch  wood,  must  necesaarily  be  very  subject  to  warpi  which  incoiive^ 
nience  is  prevented  by  adopting  the  expeditious  mode  of  seasoning  above 
deacrihed, 

nccccxc. 

Mode  of  Painting  Sail-Cloth,  &c* 

So  04  to  be  pliant^  durahU^  and  imperxmus  to  Water. 

This  process  which  is  extracted  from  the  Transactions  of 
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ihe  Society  afJrts^  is  now  univenaUy  practitcd  in  the  publk 
Dock-yams. 

The  Paint  usuaHy  laid  upon  Canvas  hardens  to  guch  ft 
degree  as  to  cratk,  and  eventually  to  break  the  Canvass^ 
whicli  renders  it  unserviceable  in  a  short  time  ;  but  the  Can- 
vass painted  in  the  new  maimer  is  so  superior,  that  all  Can- 
vass used  in  t!ie  navy  is  thus  prepared ;  and  a  saving  of  a 
guinea  is  made  in  every  one  hundred  square  yards  ok  Can- 
vass so  painted. 

The  old  mode  nf  painting  Canvass*  was  to  wet  the  CanvaM 
and  prime  it  with  Spanish  brown  ;  then  to  give  it  a  secofMi 
aiat  of  a  Chtx^olate  colour^  made  by  mixing  Spanish  brown 
and  black  Paint ;  and  lastlv,  to  finish  it  wiili  btajck. 

The  new  method  is  to  grind  96  lbs.  of  English  Oehre  with 
bcftled  Oil»  and  to  add  16  lbs.  of  black  Painty  which  mixture 
forms  an  indiiferent  black,  A  pound  of  iffUow  soap  dls^l- 
ved  in  six  pinl^  of  water  over  the  lire,  is  mixed^  while  hot, 
with  the  Faint-  This  eompjsition  is  then  laid  ujKin  the  Can- 
vass (without  lieing  welted,  as  in  the  usual  way,)  aa  stiff 
as  can  c*Jiivenieiitly  be  done  with  the  brush,  m  as  to  form  a 
smooth  aurface;  the  next  day,  or,  still  better,  on  the  teoond 
day,  a  scHond  coat  of  Ochre  and  black  ( without  any,  or  but  a 
very  small  portion  of  Soap)  is  laid  on,  and  allowing  this  coat 
an  intermediate  day  for  drying,  the  Canvass  is  then  finished 
with  black  Pjiint  m  usuaL  Three  days  being  then  allowed  for 
it  to  dry  and  harden,  it  does  not  stick  togetliCT  when  taken 
down,  and  folded  in  cloths  containing  60  or  70  yards  each^ 
and  Canvass  fini shell  entirely  with  tne  composi^n,  leaving 
it  to  dry  one  day  between  each  coat,  will  not  stick  together, 
if  laid  in  quantities. 

Obtervatiiint.  It  has  been  ««cerrafiittl  from  actual  trial*,  that  the  lo- 
tutioii  of  yellow  toap  la  a  preserratH'e  to  red»  jreHow^  arui  black  paints, 
when  ground  In  oil  atid  put  into  ca^ii^  aa  thtj  acquire  no  ia>proper  hard- 
iietB,  and  dry  iu  a  remerkalile  muiifier  wh«n  la^  ou  with  the  brushy 
without  the  use  of  the  u^ual  d^ing  srtklen. 

It  if  iiirpnsirig  thai  the  Rd option  of  5oap»  which  is  so  weU  kfiown  to 
be  miscibltf  with  oily  aubttancea,  or  at  least  the  alkali  of  which  it  ia 
compose  elf  hail  not  alresiffy  t)e«ii  bruiight  into  use  id  the  comfKialtigti 
«f  oil  colours. 

uccccxcr.  

Vaunisii  fo^  Boots  ahp  Shoes, 

Bf^  tcMck  ifio^  are  Tendered  itnperviom  io  Water, 

The  following  method  of  effecting  this  useful  purpo 
related   in   Sir  Jofin    Hawkins's    edition   of  Isaac  \val 
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romplete  Angler  i— Take  a  pint  ci  linseed  Oil,  with  half  a 
pound  ^  Mutton  Suet,  stx  or  eight  oime  c«  of  Bees'  Wax, 
and  a  small  pieoe  «f  H€>9rn.  Boil  all  tbi^  in  a  pipkin  Uk 
gcthcr;  and  kt  it  cool  lill  it  be  milk-wann.  I  hen  with  a 
hair-hniah,  lay  it  on  new  IwhMs  t>rsht>es;  but  it  is  best  that 
this  Vamish  bt'  laid  on  the  Leather,  before  the  boots  are 
made.  The  boot*?  should  also  be  brushed  over  with  ir,  after 
the  J  come  from  the  maker.  If  old  booU  or  !*hoes  are  to  be 
varnished,  the  mixture  is  to  be  bid  ofif  when  the  Leatiier  is 
pierfectly  dry, 

oceccxcTi- 

MetKod  of  Vaenishing  Hatb» 

So  as  to  he  tmpervimts  to  Water. 

A  patent  has  lately  Ijeen  taken  out  by  Messrs*  Pritchard 
and  Franks,  for  the  following  mode  of  retidcring  Hals  imper- 
vious to  water*  It  must  be  premised,  that  tlie  following 
fist  of  ingredients  is  so  rtdundani,  as  not  to  admit  of  appli- 
cation, cillier  with  success,  or  ^\ith  advantage  as  to  eeonomv. 
It  IS  therefore  necessary  to  mark  in  I  talks  ^  such  ingredieuta 
as  may  with  propriety  be  omitted  in  the  composition ;  bear- 
ing in  mind  at  t lie  same  time,  that  the  quantity  of  Alcohol  is 
also  to  be  reduced. 

The  shell  of  the  Hat  is  to  be  prepared  of  the  usual  mate- 
rial%  and  dyed  and  formed  into  shape  in  the  usoa!  way. 
When  jjerfectly  dry,  it  is  to  be  stiffened  with  the  following 
composition,  worked  u|xjn  the  inner  surface :— One  pound 
of  Gum  KuWi  eiffht  ounces  of  Gum  Elemi,  three  pounds  of 
Gum  Olibatium^vnee  pounds  of  Gum  Copal,  two  pounds 
of  Gum  Juniper^  one  |iound  of  Gum  Ladanttm^  one  pound 
of  Gum  Mastic,  ten  jxiunda  of  Shelt-lac,  and  ei|;ht  ounces  of 
Frankinscense :  these  are  pounded  small  and  mixed  togetlier; 
three  gallons  of  Alcohol  are  then  placed  in  an  earthen  ves- 
sel, to  receive  the  pounded  Gums;  the  vessel  is  then  to  be 
frequetitly  agitated. 

When  the  Gums  are  sufficiently  dissolved  by  this  process, 
the  patentees  add  to  the  mUture»  one  pint  of  liquid  Am* 
roonia,  and  one  ounce  of  Oil  of  Lavender,  with  a  pound  of 
Gum  Mffrrh  and  Gum  O^wpo^w JTy  dmolved  in  three  pinU 
of  Spirit  of  Wine,  The  whole  of  the  ingredients  bting 
perfectly  incorpjrated,  and  free  from  lumps,  constitute  the 
water-pKMjf  muture  with  which  the  shell  of  the  Hat  is  stif» 
fened. 

When  the  shell  has  been  dyed,  shaped,  and  rendered  per* 
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feclly  dry,  its  inner  surface  and  the  under  nde  of  the 

UTe  varnished  with  this  composition  by  means  of  a  bnub. 

The  hat  is  then  to  be  placed  in  a  warm  drying-room  until 
^hard.  Tli is  process  is  repeated  several  Umes,  taking  care 
i  that  the  varnish  does  not  penetrate  through  the  thell,  90  as 

to  appear  on  tlie  outer  side*  To  allow  tlie  perspiration  of 
[  the  nead  to  evaporate,  small  holes  are  to  be  pierc^  through 

the  crown  of  the  hat  from  the  inside  outward  ;  and  the  nap 

of  silk,  beaver,  or  other  fur,  is  to  be  kid  on  by  the  finisher 
^  in  the  usual  way ;  that ,  on  the  under  side  of  the  brim» 
i  which  has  been  prepared  as  above,  is  to  be  attaclied   with 

oopal  varnish, 

dccccxciii.  

Excellent  Varnish  fob  Siles,  &c. 

To  one  quart  of  cold-drawn  Linseed  Oil,  poured  off  from 
[the  lees  (produced  on  the  addition  of  unslacked  Lime,  on 
[which  the  Oil  had  stood  eight  or  ten  days  at  the  least,  in 
rder  to  communicate  a  drying  quality,— or  brown  Umber, 
I  burnt  and  pounded,  which  will  have  the  like  effect,)  add 
I  half  an  ounce  of  Litharge  ;  boil  them  for  half  an  hour,  then 
I  add  half  an  ounce  of  the  Copal  varnish*     While  the  ingre- 
I  dients  are  on  the  tire,  in  a  cupper  vessel,  put  in  one  onnce 
I  of  Chios  Turpentine  or  common  Resin,  and  a  few  drops  of 
[Neatsfoot  Oil,  and  stir  the  whole  with   a  knife  ;  when  cool, 
it  is  ready  for  use.     The  Neatsfoot  Oil  prevents  the  varnifih 
from  bein^  sticky  or  adhesive,  and  may  be  put  into  tlie 
ll^inseed  Oil  at  the  same  time  with  the  Lime,  or  burnt  Um- 
►  ber.     Resin  or  Chios  Turpentine  may  be  added  till  the  var- 
nish has  attained  the  desired  thickness. 

Obiervation.  The  longer  tht*  raw  J  in  seed  oil  remains  cm  the  unilacked 
lime  or  timber^  the  tooner  will  tht:  oil  drj  after  it  U  uied  ;  it  some 
TTionths^  BO  much  the  hotter :  iuch  varnish  will  set,  that  \m  Lo  khj,  not 
run,  but  keep  ita  place  on  the  i^ilk  in  faur  hours ;  U)e  silk  maj  thefi  be 
tumeil  and  varnished  on  the  other  iiide. 

Dccccxciy. 

Pliable  Varniih  for  Umbbsllas^  Balloons,  &c. 

Take  any  quantity  of  Caootchoucj  as  ten  or  twelve  ounc€B| 
cut  it  into  small  bits  with  a  pdr  of  scissors,  and  put  a  strong 
iron  ladle  (»uch  a«  painters,  plumbers,  or  glaziers  melt  tneir 
lead  in,^  over  a  common  pit-coal  or  other  ffre  ;  which  must 
be  gentle,  glowing,  and  without  smoke.  When  the  ladJe 
i»  hot  put  a  single   bit   into  it;    if  black    smoke  issuer. 
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It  will  presently  flame  and  diaappeaTj  or  it  will  evaporate 

without  flanie:  tht?  ladle  ie  then  too  hot.  When  the  ladle 
ia  less  hot,  put  in  a  second  bit,  which  will  produce  a  white 
smoke  ;  this  white  smoke  will  continue  during  the  operation, 
and  evaporate  the  Caoutchouc;  therefore  no  time  is  to  be  lost, 
but  little  bits  are  to  he  put  in,  a  few  at  a  time,  till  the  whole 
are  melted ;  it  should  be  continually  and  gently  stirred  with 
an  iron  or  brass  spoon.  The  instant  the  smoke  changes 
from  white  to  black,  take  off  the  ladle,  or  the  whole  will 
break  out  into  a  violent  flame,  or  be  s|K>iled,  or  lost  Care 
must  be  taken  that  no  water  be  added,  a  few  drops  only  of 
which,  would,  on  account  of  its  expansibility,  make  it  boil 
over  furiously  and  with  great  noise ;  at  this  period  of  the 
process^  two  pounds  or  one  quart  of  the  best  drying  Oil  arc 
to  be  put  into  the  melted  Caoytchouc  and  sfirre<l  tilt  hot, 
and  the  whole  |x>ured  into  a  glazed  vessel  through  a  coarse 
gauze>  or  wire  sieve.  When  settled  and  clear,  which  will 
be  in  a  few  minutes,  it  is  fit  for  use,  either  hot  or  cold. 

Ohsfrifaiiom.  The  silk  should  lie  a1  wa js  stretch«tl  honzon tally  bj  piui 
or  lenter-hooka  on  framt-s  :  (the  grpater  they  are  in  length  the  better,) 
and  the  varnish  poured  on  cold  in  hot  u*  eat  her  and  hot  in  fotd  weather^ 
It  lA  perbapi  best,  always  to  lay  it  on  when  cold.  The  art  of  laying  it 
on  praperk,  consists  in  making  no  mteftthie  motion  in  liie  varnish,  which 
would  create  minnte  bubbles,  therelbre  brushes  of  every  kind  are  im- 
proper,  as  each  bubble  break  b  m  drying,  and  fornns  a  small  bole,  through 
which  the  air  will  transpire 

This  Tarnish  is  pliant,  unadhesive,  and  unajterable  bir  weather,  whilst 
it  is  perfectly  impervious  to  air 

Varnish  used  for  Indian  Shields. 

Shields  made  at  Silhet^  in  Bengal,  are  noted  througfiaut 
India,  fur  the  lustre  and  durahUUy  of  the  bhtck  varmmv^iih 
which  they  arc  covered  ;  Si  I  he  t  shields  constityte  therefore 
no  inoonaiderahle  article  of  traffic,  being  in  request  among 
natives  who  carry  arms  and  retain  the  ancient  predilerliou 
for  the  scimitar  and  buckler.  The  Varnish  ii  composed  of 
the  expressed  joice  of  the  marking  nut,  Semecarpus  Ana- 
cardium^  and  that  of  another  kindred  fruit,  Hdigarna 
Lonffiyhlia, 

Trie  shell  of  the  Semecarptis  Anacardium  contains  between 
its  integuments,  numerous  cells,  filled  with  a  black,  acrid, 
resinpui  juice;  which  hkewise  i&  found,  though  less  abun- 
dantly,  in  the  wood  of  the  tree.     It  is  commonly  employed 
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ma  an  indelible  ink,  to  mark  all  sorts  of  ci>ttoii  doth.  Th€ 
colour  is  fixed  witli  quick  Jime.  The  cortical  part  of  the 
fruit  of  lioligarna  Lonffijolia  likewise  contains  between 
its  lamina?,  numerous  cells,  filled  with  a  black,  thick,  acrid 
fluid.  The  natives  of  Malabar,  (in  which  country,  as  well 
ai  in  the  eastern  parts  of  Bengal,  the  tree  is  indijgenous^) 
extract  by  incision  its  very  acrid  juice,  with  which  they 
varnish  targets. 

Both  are  combined  fiir  the  same  purpose,  by  the  artizani 
of  SUhet.  The  juices  are  resinous,  bemg  soluble  in  Alco- 
hol, and  not  at  all  so  in  Water.  They  may  be  dissolved  in 
fixed  Oih,  and  iti  dilute  Alkali. 

To  prepare  the  Varnish  according  to  the  method  practised 
in  Silhetf  the  nuts  of  the  Semecarpits  Anacardium^  and  the 
berries  of  the  Hol/g^rna  Lortiiifoiiaj  having  been  steeped  for 

I  a  month  in  clear  Water,  are  cut  transversely,  and  pressed  in  a 
mill.  The  expressed  juice  of  each  is  kept  for  several 
months,  takinpoff  tlie  scum  from  time  to  time.     Afterwards 

I  the  liquor  is  decanted,  and  two  parts  of  the  one  are  added 
to  one  part  of  the  other,  to  be  used  as  Varnish.  Other 
proportions  of  ingredients  are  sometimes  employed  ;   but  in 

]  all»   the  resinous   juice  of  the  Semecarpm  predominates* 

^  1'he  Varnish  is  laid  on  like  paint,  and  when  dry,  is  polislied 
by  rubbing  it  with  an  agate,  or  smooth  pebble.     ITii^   Var- 

!  nish  also  prevents  destruction  of  Wood,  See,  by  the  WhiU 
Ant, 

DCCCCXCVI. 

French  Varnish^  ko»  Caajkets^  fire. 

Take  Shell  Lac»  three  parts ^  Gum  Mastichi  one  pui 
^Gum  Sandarachj  one  part;  Alcohol,  forty  parts.  The 
Mastich  and  Sandarach  must  first  be  dissolved  in  the  Alco- 
hol, and  then  the  Shell  Lac :  this  may  be  done  at  her  by 
putting  them  into  a  bottle  loosely  corked,  and  placing  it  in 
a  vessel  of  Water,  lieatcd  below  the  boiling  point  or  Alco- 
hol, until  the  solution  is  effected ;  or  by  putting  the  ingre- 
dients into  a  clean  Florence  oil-fiask,  (the  neck  of  which  is 
partlallv  closed  by  a  cork,  having  a  narrow  slit  along  it,) 
It  is  to  be  heated  over  a  spirit-lamp.  Tlie  Alcohol  which  es- 
capes during  the  process  must  be  replacetl  by  an  equal 
weiglu  of  it,  after  the  operation  is  over  ;  as  it  is  desirable 
that  the  Varnish  should  consist  of  the  proportions  eiven,  in 
order  to  be  good*     The  solution  may  be  poured  off  far  uw* 
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from  the  impurities  which  remain,  but  it  must  not  be  filtered, 

m  that  operalion  would  deprive  the  Lac  of  some  of  its  qua^ 
lities. 

Oiittrvation.  In  cases  where  a  greater  degree  of  htirdness  b  the  var- 
nish is  de^iirable,  and  its  colour  is  hut  a  srcondary  oiiislderatiori^  one 
part  of  sht'lllac    with  eighi  parts  o(  alcohol,  is  to  be  preferred* 

dccccxcvit* 

Copal  Vaenish. 

Keduce  to  powder  an  ounce  of  pure  Carbonate  of  Potass, 
and  then  lay  it  before  the  fire,  till  it  becomes  hot  and  dry. 
In  this  stale,  put  it  into  a  pint  of  Alcohol,  or  Uil  of  Tur- 
pentine. AH  the  watery  particles  contained  in  the  Oil  or 
SpiritSp  will  be  absorbed  by  the  Alkali ;  and  the  Alcohol* 
or  Turpentine,  will  thus  become  pure,  or  highly  recti  tied. 
This  process  is  called  Alkaiizing  these  solvents.  Now  put 
the  Turpentine  or  Spirits  into  a  vessel  with  two  ounces  of 
clear  dry  Copal,  finely  pounded  and  sifted  :  place  the  vessel 
in  warm  Water;  the  Copal  will  be  soon  dissolved. 

OhitrvaiiQUi*  This  ramiah^  which  i«  princlpftlly  applkti  to  wood, 
paste-board,  and  printSi  li  to  be  dlhited  bj  a  Irttte  warm  oil  of  turpen* 
tine,  before  il  b  used* 

If  ihe  apirita  of  turpentine  bt*  alkalized  when  the  copal  it  diasolTing^ 
a  httte  ipiriLi  of  wine  should  tie  addt-d ;  and  if  the  spirits  of  whie  be 
alkalized  when  the  copal  is  dissolving,  h  little  spirits  of  tur|>entiijeihi>uld 
be  addeil :  the  ii'diment  of  ihc  varnish  will  dry  on  ibe  silk  in  a  few 
houn  ;  the  thicker  ibe  varnish^  the  sooner  it  driea. 

occccxcmr, 

Vaukish  fob  Oil  Patntikos, 

Mix  six  ooncei  of  pure  Mastich  Gum  with  the  same 
quantity  of  pounded  Glass,  and  introtluce  the  compound 
into  a  bottle  containing  a  pint  of  Oil  of  Turpentine  ;  (treat- 
ed with  Alkali  as  above),  now  add  half  an  ounce  of  Cam- 
phor bruised  in  a  mortar.  When  the  Mastich  is  dissolved, 
put  in  ati  ounce  of  ^^cnice  Turpentine,  and  agitate  the 
whole  till  the  Turpentine  be  perfectly  dissolved. 

Observaiiom,  When  to  be  uted^  this  vaniish  myit  be  gentlj  pnured 
off  the  glass  aetliment  at  the  bottom  of  the  bottle  ;  or  it  nnay  be  tiltered 
through  muslin.  The  intention  of  using  ground  glaajj,  is  lo  present  a 
greater  surface  of  mastich^  to  the  solvent,,  by  throwing  the  particles  ai 
much  apart  as  possible. 

DCCCCXCIX. 

LACQtTBItf    OR  VaRNISU    FOU  TiN  WaBK, 

Put  three  ounces  of  Seed  Lac,  two  drams  of  the  lub- 
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Stance  known  bj  the  name  of  Dn^^^s  blood,  (StiHguu 
Draconis)  and  one  ounce  of  Turmeric  powder^  into  a  pint 
of  well  rectified  spirits.  Let  the  whole  remain  for  fourteen 
days,  but  during  that  time,  agitate  the  bottle  once  a  day  at 
least.  When  properly  comUned,  stnun  the  liquid  through 
muslin. 

Observation.  This  Ttrniih  i»  called  a  lacguer ;  it  it  brushed  over 
tin  ware  which  ia  intended  to  imitate  braai. 

Lacquxe  foe  Beass  Woek. 

^^^ut  into  a  jnnt  of  Alcohol,  an  ounce  of  Turmeric.. jpow- 
der,  "tw«i.  drams  of  Amotto,  and  two  drains^^  Sa£lron; 
affitate  during.. seven  days,  and  filter  iota^'a  dean  bottle. 
Now  add  three  tenqes  of  clean  SetdJac,  and  agitate  the 
bottle  every  day  for  fourteen  day*.  The  mixture  will  now 
be  that  known  as  LacqueF^)8isj|raa8. 

Observatioiu,  When  the  lacquer  it  uaed^thc^^ecee  of  brass,  if  large, 
are  to  be  firftt  warmed  (so  as  to  heat  the  hana)-'^^  the  varnish  is  to 
be  applied  by  a  brush :  the  smaOer  pieces  may  be  cBpoed  in  the  %ar- 
niahy  UMPthen  drained  by  holding  them  for  a  minute  over  ulSi^ttle.  This 
vainish  when  applied  to  rails  for  desks,  &c.,  has  a  most  bmni^l  ap^ 
punnce^  being  like  burnished  gold. 
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